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Philadelphia, December 31, 1874. 

Prof. J. P. Lesley, 

State Geologist: 

Sir: — I have the honor to submit the following aetailed re- 
port of the operations of my party in the Clearfield and Jeffer- 
son District of the Bituminous Coal Regions of Pennsylvania^ 
during the season of 1874. 

Although field work was begun at the earliest possible mo- 
-ment after receiving my appointment as Assistant, and accom- 
l)anying instructions (July 1, 1874), it was July 9th when I 
reached Clearfield county, July 17th when Mr. R. H. Sanders, 
as Senior Aid, reported to me for duty, and August 8th when 
Messrs. H. J. Fagen and C. A. Young, Aids, reported to me at 
Osceola, Clearfield county, completing the organization of my 
party. 

Work w^as prosecuted during July and part of August in 
Clearfield and Centre counties ; and in the latter part of August^ 
in September and October in Jefferson and Clarion counties. 
In November a partial examination was made of the region 
around Marion, in Forest county, of the Potato creek region^ 
in M'Kean county, and of the Fall Brook region, in Tioga 
county. The examination of the entire line of the Bennett's- 
Branch (Low Grade R. R.) division of the Allegheny Valley 
railroad was about completed when the heavy snows put an end 
to field work. 

On the 21et of October, Messrs. Sanders, Young and Fagen 
were detached from work in the Bituminous Coal Measures 
proper, and instructed to proceed to Bellefonte, in Centre county, 
to pomplete maps of the Bellefonte gap, and to make a cross 
section from the Nittany mountain to the crest of the Alle- 
gheny mountain. This was successfully accomplished in No- 
vember, and since that time Mr. Sanders has assisted me in 
office work. 

Messrs. Young and Fagen remained in Bellefonte and its vi- 
cinity during the greater part of December, to secure as com- 
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plete a suite of specimens of the Silurian, Devonian and Lower 
Oarboniferous measures as might be possible, for the cabinet of 
the Survey at Harrisburg. 

The coal of the measures below the Great Conglomerate wa* 
Also examined by Mr. Young, at the opening made on it on the 
-eastern escarpment of the Allegheny mountain, near Tiptoa 
station, Blair county. 

During the winter months, Messrs. Sanders, Young and Fagen 
have been actively engaged assisting me in the oflGice work con- 
nected with the field work of the past season. 

While so many persons have voluntarily assisted the field 
work of the survey it seems invidious to select a few names for 
mention ; and yet it is only right that I should especially note 
the help received from Mr. L. J. Lingle, of Osceola, Clearfield 
'County ; Dr. R. V. Wilson, at Clearfield ; Mr. J. L. Sommer- 
ville, of Bellefonte, Centre county ; Mr. P. W, Jenks, of Punx- 
atawney, Jefferson county ; Capt. Brinker, of Fairmount, Cla- 
rion county ; Mr. Lyman, of Roulette, Potter county ; and Mr. 
John A. Wilson, Civil Engineer, of Philadelphia. 

Messrs. Sanders, Young and Fagen have rendered zealous and 
efficient service. 

I cannot conclude without returning to you my sincere 
thanks for the promptness with which you have furnished to 
me all the assistance needed for a vigorous prosecution of the 
work entrusted to my charge. I remain, with much respect 

Your obedient servant, 

FRANKLIN PLATT, 

Assistant GeologisL 
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CHAPTER L 

A Sketch of the Oeography and Geology of the Bituminous Coal 
Fields of Pennsylvania in relation to the Clearfield and Jeffer- 
son District. 

This subject has been treated in so masterly a manner by the 
State Geologist of the First Survey of Pennsylvania, Prof. H. D. 
Rogers, in the Second Volume of his Final Report of 1858, pages 
795 to 811,* that it will only be necessary to state shortly what 
parts of Western and Northern Pennsylvania are occupied by 
Coal Measures, — ^the geographical relationship of the Clearfield 
and Jefferson District to the whole area so occupied — and the 
series of rocks constituting the Coal Measures, considered as one 
formation, the last and highest of the PalsBozoic or Old- Age Geo- 
logical System. 

The Anthracite Coal Fields are confined to Eastern Pennsyl- 
vania. 

The Semi-bituminous Coal Field of Broad Top in Bedford and 
Huntingdon counties is wholly isolated from the Western Bitumin- 
ous Coal Field. 

The Semi-bituminous Coal Basin of Cumberland, in Maryland, 
has its northern end only within the geographical limits of Penn- 
sylvania, in the south-east comer of Somerset county ; is also 
isolated from the main Coal Field like the Broad Top basin, lying 
nearly in range with it, but further south. 

* See appendix A to this volume. 
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With these exceptions all the true Coal Measures of Pennsyl 
vania are to be found behind the crest of the Allegheny Moun 
tain ; to the north of it as far as the New York State line ; and 
to the west of it as far as the Ohio State line, and to the south- 
west as far as the Virginia State line. 

But over this large area the coal rocks are by no means equally 
distributed. There has been great destruction of coal measures^ 
in the lapse of ages, since that general uplift of the continent 
which put an end to the creation of coal beds, drained the old 
coal swamps, and raised the formation to a height of several thou- 
sand feet above the sea level. Ever since that event, through all 
the subsequent ages of New Red, Cretaceous, Tertiary and Re- 
cent, frost and water have been eroding the Coal Measures. The 
Susquehanna River Branches have carried cubic miles of coal 
from the surface of the northern counties into the Atlantic. The 
Tioga and Genesee rivers have done their share towards the re- 
moval ; and the Allegheny and Monongahela rivers have furnished 
the Ohio river with still larger quantities of coal- waste for tho 
delta deposits of the Mississippi. 

As Middle Pennsylvania and Middle New York were lifted 
much higher above the old sea level, than South-west Pennsyl- 
vania, Ohio and Virginia were, the destruction of the Coal Mea- 
sure Formation has been greater towards the north and north-east, 
and less (gradually less and less) towards the south-west. 

Only the lowest bed of coal, or the two or three lowest beds, 
have been left, in isolated patches, on the tops of the mountains 
in Wyoming, Sullivan, Lycoming and Clinton, in Bradford, Tioga,* 
Potter, Cameron, M^Kean and Warren counties. Crawford and 
Erie have lost all their former coal. 

The great productive bituminous coal field may, therefore, be 
properly said to commence (going south-west) in a belt of coun- 
ties made up of Clearfield, Jefierson, Clarion, Venango and Mer- 
cer, stretching frcm the crest of the Allegheny mountains to the 
Ohio State line, a distance of about 140 miles. 

All the counties to the south of this belt form an unbroken 
area of Coal Measures, passing over into Ohio and Virginia, and 
through Kentucky and Tennessee into Alabama. 

*The Biossburg basin in Tioga county is exceptionally deep, and has pre- 
^rved most of tlie lower productive coal measures. 



COAL MEASURES OP PENNSYLVANIA. H. 3 

The next belt includes Cambria, Indiana, Armstrong, Butler, 
Lawrence and Beaver. 

From all ihe counties of these two belts, and from Cambria 
and Somerset,* eastern Westmoreland, and eastern Fayette, the 
Upper Productive coal measures only have been swept away. 
The Lower Productive coal measures are, in the main, left in 
these counties. There has been a good deal of even the lower 
measures carried off, but not so as to destroy the continuity of 
the coal field, except along certain narrow lines, marking the 
crests of anticlinal waves or ridges in the earth crust. Along 
these anticlinal waves the destruction or erosion has, of course, 
been greatest. Between them lie the synclinal " coal-basins," to 
be described in this report. 

The counties which remain to be mentioned, lying south of the 
Conemaugh (Kiskiminitas) river, and the Ohio, have retained 
all their Lower Productive coal measures, and much of the Up- 
per Productive coal measures. They are Allegheny, Washing- 
ton, Greene^ western Westmoreland, and western Fayette. Wash- 
ington and Greene have suffered least, and have even kept a 
thick pile of strata over-topping even the Uppermost coal beds. 

The geological map of the State accompanying Walling and 
Gray's Topographical Atlas of Pennsylvaniaf will make the 
above short statement suflSciently clear. 

Productive Coal Measures, 

The term " Productive Coal Measures," used above, has become 
a necessity from the fact that since the original geological classi- 
fication was adopted from the English geologists, and applied 
with many needful modifications to American geology, the coal 
fields of the world have been extensively studied, and the views 
of geologists been somewhat altered. At first the " Coal Mea- 
sures" were supposed to be of one age. They were divided 
simply into Upper and Lower. But in Nova Scotia, in Kentucky 
and Virginia, and elsewhere, stiU lower coal measures have been 
found. These still lower coal measures have not often been pro- 

* Around Salisbury, along one small ridge, the upper produotive ooal mea- 
sures have been spared. Another minute patch has been left in eastern West- 
moreland, in the Ligonier Valley. 

t Published by Stedman, Brown and Lyon, Philadelphia, 1872. The Sur« 
vey will be prepared to publish a new geological map of the State when all 
the needful corrections are made. 
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i, neither in Europe nor in America, although they are so 
ern Kentucky, in West Virginia, and in Montgomery coun- 
'irginia. But geologists must classify the formations ac- 
» to the principles of tlie science, and not according to the 
rcial value of their minei-als. Hence the terms Upper, 
and Lower Coal Measures have come into vogue ; and 
nee were the io«;erCoal Measures of Pennsylvania, should 
ore properly be called the Middle Coal Measures. They 
jwever, continue to be the lower proditctive coal measures; 
workable beds of the stiU lower measures in Kentucky 
rginia are practically worthle&a in Pennsylvania, 
y years ago J. P. Lesley published a description of the 
)rkable beds of coal in Montgomery county, Virginia, and 
covery of more than a dozen coal beds under the red shale 
he western flank of Peak Mountain in Wythe county, next 
Qg Montgomery, to the south of the New or Kenawha 
None of these beds were a foot thick, and most of them 
ro or three inches ; but with their inclosing rocks they 
uted a true " coal measures" several hundred feet in thick- 
ccupying the geological place of the Vespertine, Whit« 
I, No. X. 

lin a few weeks of the writing of this (June, 1875,) Mr. 
■ner reported his discovery of deven small coal beds dis- 
d through the body of the White Sandstone of X. in the 
of the East Broad Top Railroad, in Sideling Hill, Hunt- 
county, Pa., one of which is one foot thick. This bed he 
found exposed in a neighboring gap through the moun- 
It will be seen in a subsequent chapter that this important 
iry not only establishes the fact of a Lower Coal Measure 
in Pennsylvania; but explains the presence of two coal 
long the face of the Allegheny mountain, far beneath the 
nerate. 

lake tho affair more complicated there are coal measures 
er and lying lowest of aU, many thousand feet below the 
ical horizon of those of No. X, namely : near the bottom 
Vin. Those are well developed (geologically) only on 
liata River, in Perry and Juniata counties, and although 
■e absolutely worthless for all mining purposes, they are 
leless real Coal Measures ; a formation constituting a fourth 
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and oldest member of the series, near the bottom of the Devo- 
nian System. 

To meet the difficulty Professor Rogers very wisely suggested 
the substitution of two geographical names for the epithets " Up- 
per" and "Lower," as applied to the Productive Coal Measures, 
viz : The Monongahela River Series ; and the Allegheny River 
Series. There is the best of reasons for these names because the 
upper productive coed beds crop out and are mined in Westmore- 
land, Greene and Washington counties, in the water basin of the 
Monongahela River ; while the loioer productive coed beds crop 
out along the Allegheny River, and occupy the hills which sep- 
arate its numerous branches. 

The Pittsburg Coal bed is the base of the Monongahela Series. 

The Great Conglomerate is the base of the Allegheny Series. 

All coal measures underlying the Conglomerate were at first 
called False Coal Measures. Of late they have been called Sub- 
Conglomerate coal measures. Some have wished to call them 
Sub- Carboniferous coal measures; but this is inaccurate, seeing 
that they are the lowest part of the Carboniferous System, and 
not at all underneath it. The Nova Scotia geologists would call 
these beds the Lower Coal Measures ; the Allegheny beds the 
Middle Coal Measures ; and the Monongahela beds the Upper 
Coal Measures.* In the Final Report of 1858 they are called the 

* The Coal Measures of Nova Sootia are thus subdivided by Prof. J. W. 
Dawson, of Montreal. 

<* 1. The Upper Coal Formation, containing ooal formation plants, but not 
productive coals. 

2. The Middle Coal formation, or ooal formation proper, containing the 
productive coal beds. 

''S. The Millstone Orit Series, represented in Nova Scotia by red and gray 
sandstone, shale and conglomerate, with a few fossil plants and thin ooal 
seams, not productive. ' 

" 4. The Carboniferous Limestone, with the associated sandstones, marls, 
gypsum, etc., and holding marine fossils, recognized by all paleontologists 
who have examined them as Carboniferous. 

** 5. The Lower Coal Measures, holding some, but not all, of the fossils of 
the Middle Coal formation, and thin coals, not productive ; but differing both 
In flora and fauna from the Upper Devonian, which they overlie unconform« 
ably. 

'*The limits of these groups are however in most cases not clearly defined." 

These carboniferous rocks of Nova Scotia are given by Prof. Dawson as 
16,000 feet thick ; the Millstone Grit Formation alone being given as 5,000 to 
6,000 feet thick. 

Without attempting here to compare the different groups of the carbonifer- 
ous rocks as exposed in Nova Sootia and in the Appalachian Coal Basin, it 
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Sharon Series ; because one of the beds has been extensively 
worked at Sharon, in Mercer county, on the Shenango River. 
Mercer county is in fact the only county in the State* where any 
valuable coal bed has been found underneath the Great Conglom- 
erate ; but in Eastern Ohio the Sharon Coal is one of the most 
valuable beds. 

If the geographical nomenclature, then, be insisted on, it might 
be well to call the sub-conglomerate coals the Shenango Biver 
Series. This would allow the No. X coals to be called the New 
Biver Series; and the older Devonian coal beds of No. VIII, to be 
called the Juniata River Series. 

But as the numbering of the formations in the First Geological 
Survey of 1835-1841, is as convenient and useful now as ever, 
and as the Juniata Coal beds in Formation No. VIII are of no 
value, and are scarcely ever mentioned except in connection with 
the geological structure of that region ; and as the Sharon coal 
falls in No. XI, and can still be as it has always been called the coal 
of XI, there seems to be no sufficient reason for abandoning the 
old division of our Pennsylvania Coal Measures into simplj" Upper 
and Lower, adding the term " Productive" to prevent the possi- 
bility of mistake. 

The Lower (productive) Coal Measures, then, cover all West- 
ern Pennsylvania within the limits above described. 

The Upper (productive) Coal Measures are confined to Alle- 
gheny, Westmoreland, Washington, Greene and Fayette ; except 
that two long thin points are projected northwards into Arm- 
strong and Indiana counties ; one little patch remains in Ligonier 

may be said that the proposed subdivision of the Carboniferous rocks into 
Lower, Middle and Upper Coal Measures is not only applicable to the facts as 
exhibited in the Appalachian Basin but also more in harmony with the group- 
. ng adopted by Prof. Dawson in Nova Scotia. 

It may be worth noting here that an article in a recent number of the New 
York Engineering and Mining Joarnal refers to a report of Mr. D. P. Murphy 
on the Teoomatlan, Olamatlan, and Pena de Ayuquila coal basins in Mexico. 
^Ir. Murphy considers the measures exposed to be true Carboniferous rocks, i 
yielding neuropteria gigantea^ hypecopteris longelicoj &c. He subdivides the 
measures into Upper, Middle and Lower Coal Measures: the Upper Coal 
Measures containing the workable coals and the Middle Coal Measures con- 
taining the characteristic Millstone Grit or Conglomerate. 

* Unless the coal beds at Shamokln and the new Lykens YaUey Coal bed, 
inside the Conglomerate of the Anthracite Field, represent the Sharon Series; 
which has not yet been proved. 
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Valley, and a small but important basin of it has been left at Sails- 
bury, in Somerset county. 

The following report on Clearfield and Jefferson can have noth* 
ing to say about the Upper or Monongahela Series, for it has been 
entirely removed by the erosion of the Moshannon, West Branch, 
Bennett's Branch, Sandy, Bed Bank, Mahoning, and other streams 
mentioned in the Beport. 

The Lower (Middle) or Allegheny Series of coals occupy the 
entire district, except along the anticlinals, where they also have 
been partially or entirely washed away, leaving the Great Con- 
glomerate (No. XII) bare. Bennett's Branch has even worn 
through this formation, and its banks and bed reveal the red 
shales of XI, the white sandstone of X,^ the red shales and sands 
of IX,t even as low as the top measures of VIII. J 

Scheme of Coal Measures. 

On the following page a scheme of the Coal Measures and Un- 
derlying Formations is jjlaced for reference. 

The names given to the formations by the New York Geolo- 
gists previous to 1843, are prefixed. The nomenclature invented 
by Professors H. D. & W. B. Rogers, and used throughout the 
Pinal Report of 1858, is affixed to the Numbers (from I to XII,) 
used by the Geological Corps of the First Survey, and in the 
Annual Reports of 1836 to 1842. 

The letters A, B, C, D, E, prefixed to the five principal coal 
beds of the Allegheny Series, are those adopted by Hodge and 
Lesley, in studying the series through Lycoming, Clearfield, Cam- 
bria, Somerset and Fayette in 1840, and used in the Fifth Annual 
Beport of 1841, in Lesley's Manual of Coal in 1856, and in Prof. 
Rogers' Annual Report of 1858. They are generally adopted by 
the people of Western Pennsylvania, and cannot now be changed, 
however desirable it has become to do -so, inasmuch as several 
locally important intermediate coals are omitted from this series 
ef lettered beds. These letters, it must be understood, only in- 
dicate the five principal deposits of coal in the Allegheny Series. 
There has always been a difficulty in applying them to the beds 
:actually outcropping on the Allegheny River ; and as early as 
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1842 it was suspected that A of the Allegheny Mountains wa* 
B on the Allegheny River. 



Series, 



Monongahela, 
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Conemaugh, - - - 



AUegheny, - 
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Upper Barren measures. 

M. Brownsville (Washington) Coal bed. 
L. Waynesburg Coal bed. 
K. Sewickley Coal bed. 
J. Redstone Coal bed. 
I. Pittsburg Coal bed. 

J Middle Barren measures. 
( Mahoning Sandstone. 

' E. Upper Freeport Coal bed. 
D'. Middle Freeport Coal bed. 

Freeport Limestone. 
D. Lower Freeport Coal bed, (ReynoldsyiUe.) 

Freeport Sandstone. 
C. Kittanning Coal bed. 
B'. Ferriferous Coal bed. 

Ferriferous Limestone 
B. Clarion Coal bed. 
A. Brookville Coal Bed. 



(Veepertine.y 
(JPonent, ) 

{Vergent,) 



Conglomerate,- - - - No. XII. (SeraL) 

S_hen««o, jlSd'sh.^'-'*!^ : : S^o-XI- (^'^«^) 

( New River Coal beds. ? -KTrt y 

CateklU, } White Sandstone, - - J J^o- -^* 

( Red Sandstone, - - - No. IX. 

Chemung, - - - - Olive Shales, - - - - 'j 

Portage, . • - « - Olive Sandstones, - - i 

-cr»«»n^^» S Juniata Coal beds, - - > No. VIII. 

uamuton, - - - - { Black Shales, - - - - (Oadent.) 

Upper Helderberg, • Comiferous Limestone, j ll\)8tmeridicU.y 

Oriskany, - - - - White Sandstone, - No.VTI. (Meridial,) 

Lower Helderberg, - Lewistown Limestone, • < vn VT 5 iPremeridial.) 

Waterllme,- - - - Cement Layers, - - - i^^^' ^^' \ (Scalent,) 

Clinton, - ... - RedShalesandFosaiAore, No. Y. 

Medina, - ... - Red Sandstones, - - - J j^^ tv 

Oneida, White Sandstones, - - JJ^^-^^- 

Hudson River, - - Slates, No. III. { . »/>.*.-«/w \ 

Trenton, Limestones, - - - - No. II. {(-»««»»«.) 

ralciferouB, . - - Dolomites, ----- No. II. 

Potsdam, - - - - Sandstone, [----- No. I. 

Tfie Tionesia Series. 



[Surgent,) 
{Levant.) 



(Auroral. 
(PrimcU. ) 



Still greater difficulties arose when the lettering of the Alio* 
gheay Mountain beds and of those in Somerset county was ap- 
plied to the series of beds in Elk and M'Eean counties. It was m 
these Northern counties that the great mistake of the First Sur- 
vey seems to have been made. Hodge in 1839, named and de- 
scribed the Sharon Series as underneath the Conglomerate, from 
his explorations west of the Allegheny river. Lesley in 1841,. 
named and. described the Tionesta Series as overlying the Con- 
glomerate, as he approached the Allegheny river from Potter 
county. No one assistant of the First Survey studied both the 
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regions ; no one, therefore, was in a condition to discover what 
seems, by the surveys of 1874 in Venango county, to be the true 
state of the case, viz : that the Tumesta Sandrock is the Conglome' 
rate, and thei^e/ore the Tionesta Series of Coal beds is the same with 
the Sharon Series. 

The mistake arose from the fact that, in the unbroken wilder- 
ness east of the Allegheny River, and in the hasty reconnoisance 
survey of 1841, it was impossible to keep hold of the Conglome- 
rate after it had begun to turn into a sandstone. Another con- 
glomerate lies 200 feet below it in the M'Kean and Venango 
country, and is the principal rock of the country. This, which is 
Mr. Carll's Second Mountain Sand, was mistaken for the Conglome- 
rate No. XII ; and of course, the Tionesta Sandrock, (the real No* 
XII,) was supposed to be the first great Sandstone of the Alle- 
gheny Coal Measures. 

With the light now possessed, it seems, therefore, necessary to 
expunge the whole Tionesta group, sandrock and coal beds, from 
Mr. Rogers* column. Certainly no such series exists between 
the Allegheny River and the Ohio State line ; no such series can 
be recognized in the Southern counties ; and no allusion to any 
such system will be found in this Report on the Clearfield and 
Jefferson district. 



CHAPTER IL 

The Subdivision of the District into Five Coal Basins, by antidi- 

nal waves. 

The First Geological Survey suflSced to show that the Bitu- 
minous Coal Measures lie in six principal basins, arranged in con- 
centric curves of wide sweep, entering the State from Eastern 
and Middle New York and leaving it across the Maryland and 
Virginia State line. 

The five anticlinal waves separating these six basins wer^ 
thought to be contmuous the whole distance, and were so laid 
down upon the original Geological map of the State. But the 
Survey of 1874 has shown that one at least consists of separate 
anticlinals, the ends of which lap past each other. The general 
persistency of these grand anticlinals however is very remark- 
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able, as well as their general smoothness and regularity of cur- 
vature. They were first numbered by Mr. J. D. Hodge, who called 
the basin just back of the crest of the Allegheny Mountain the 
first basin, and the anticlinal next west of it the first axis. The 
Second basin and Second axis, third basin and third axis, Ac, 
follow in regular order, going west, or north-west ; the fifth axis 
crossing the Allegheny Biver below the mouth of Had Bank, and 
the Ohio River three miles below Pittsburg. All west of tiiis 
axis has been called the sixth basin. But smaller axes have been 
discovered in the Beaver river country, and others in Ohio, which 
subdivide the sixth basin into several. 

In this report of Clearfield and Jefferson county^ belt of country 
crossing five of these basins will be described, viz : 

The First, or Philipsburg — Snow Shoe Basin. 

The Second, or Clearfield Basin. 

The Third, or Luthersburg — Bennett's Branch Basin. 

The Fourth, or Reynoldsville — Punxatawny Basia. 

The Fifth, or Brookville — New Bethlehem Basin. 



CHAPTER IIL 
The First Bituminous Coal Basin and First Antidindl Axis, 

The Anticlinal Mountain of Laurel Hill along the broad flat sum- 
mit of which runs the nearly straight county line between Som- 
erset on the east, and Fayette and Westmoreland on the west, 
has hitherto been taken as the western boundary of the First Bi- 
tuminous Goal Basin. 

But in Somerset county, Negro Mountain, coming up across 
the Maryland Line, sub-divides the First basin into the Turkey 
Foot or Ursina-Johnstown sub-basin, and the Salisbury-Berlin 
sub-basin. On and south of Castleman's River these are entirely 
distinct basins, the coal beds not passing over the anticlinal from 
one into the other. But north of that river, around Somerset, 
and as far north as Stony, Shade and Paint Creeks, the distinc- 
tion disappears and the coal beds spread, nearly flat, across the 
anticlinal, over the country. The Berlin sub-basin can, however, 
be indistinctly traced northward until it vanishes along the crest 
of the Allegheny Mountain at the heads of the South Pork of the 
Conemaugh. 
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Another and independent low anticlinal crosses the Conemaugh 
six miles above Johnstown, at the Viaduct and Big Bend, which 
jigain sub-divides the First Basin into two ; but only geologically, 
for the coal beds sweep over this anticlinal. The Viaduct anti- 
clinal has never been carefully traced southward ; but it seems to 
die out in the centre of the Ursina sub-basin. Northward, in Cam- 
bria county, it is wholly unknown as yet; but the Ebensburg 
country is being carefully surveyed (July, 1875,) for the purpose 
of tracing it into Clearfield county. 

It is not known, therefore, nor will this report assert, that the 
First sub-axis, west of Philipsburg, is a continuation northward of 
the Viaduct axis ; although so far as the investigation has been 
carried it has become more and more apparent that this is prob- 
ably the case. The work of 1875 in Cambria county will defi- 
nitely settle this question. 

The Laurel Hill axis in Clearfield county is shown on the map 
accompanying this report, (Plate IV.) It crosses the Conemaugh 
just west of Johnstown,, the Black Lick Creek west of Ebens- 
burg, Clearfield Creek several miles above its mouth, and the 
West Branch of the ^usquehanna west of Frenchville, about 5 
miles west of Karthaus. After crossing the Black Lick Creek 
it loses gradually its character as a straight, well defined ridge : 
and where last seen in Clearfield county, crossing the Wesf 
Branch of the Susquehanna Biver,is much flattened out and seems 
to be dying gently away to the northward. 

The First sub-axis in Clearfield county was found to be cer- 
tainly not a straight line. One of the maps accompanying this 
report, (Plate IV,) will show that it is made up of three lines, 
the intermediate one lying somewhat to the west of the two end 
lines. 

It is made out, then, by the work of 1874 that we are no longer 
to look upon the First sub-axis as one long continuous line of 
upheaval ; but that it consists of numerous anticlinals arranged 
nearly in one continuous curve, but not quite. 

The run of the First Axis through the yet unbroken wilder- 
ness of Beach Creek is still unstudied. All we know is that the 
First Basin, on the Susquehanna West Branch, contains the Tan- 
gascootac and Queen^s Run Coals; the First Axis being well 
marked in the river bluffs 8 miles above Farrandsville. It can 
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Conemaugh Gap near Blairsville. All three gaps cut the moun- 
tain down to its base, a depth beneath the crest of from 1,000 to 
1,300 feet. The arch is symmetrical, and all the formations from 
XII to VIII are exhibited. The axis is again finely shown in 
the almost equally deep gap of Black Lick Creek (5 miles north 
of the Blairsville Gap) ; in the gorge of Yellow Creek, (15 miles) 
in the gorges of Penn Run (18 miles) and Two Lick Creek (20 
miles.) For the rest of its course in Indiana county, about 20 miles, 
it has not been studied, neither during the First Survey of the 
State, nor in 1874 ; but it certainly runs on to the north-east cor- 
ner of Indiana county, and enters Clearfield county in Bell town- 
ship. 

On Map, plate VI, bound with this report, the approximate 
crest line or axis of this {Second Anticlinal is drawn through Bell 
township, through the north-west comer of Penn, and south-east 
comer of Brady, across Little Anderson creek and Anderson 
creek one mile above their junction, and so on across the north 
line of Lawrence township ; where it leaves Clearfield county and 
enters Elk. 

Before reaching Anderson creek it runs a little west of Pack- 
ersville or F-orest P. 0., and after passing the creek it runs a mile 
or more east of Johnson's mills, or Bockton P. 0., as will be de- 
scribed more in detail in chapter XIX of this report. 

The Second Axis elevates Chemung rocks (No. VIII) in the 
bed of the Sinnemahoning at the mouths of its three principal 
branches, Bennett's, Driftwood, and East Branch. It then tra- 
verses the wilderness upland of south Potter county, and issues 
thence east of Pine creek to make the broad valley of Wells- 
borough and Mansfield in Tioga county, Tior^A of the Blossburg 
Coal Basin. Then it spreads out the Chemung Formation (No. 
VIII) over all northern Bradford; crosses the North Branch of 
the Susquehanna at Athens, and keeps on through the southern 
counties of New York towards Albany. 

Now this is Hodge's Third Axis. 

Where then shall we look for his Second Axis ? We find it at 
Towanda, 15 miles further south than Athens. Following this 
backwards, north of the Towanda coal field, towards the west 
and south-west, we see it running south of the Blossburg Coal 
Basin, and north of the Ralston coal field ; crossing Pine creek 
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half way betweeu the First and Second Forks, and the Susque- 
hanna West Branch at Hyner's and Ritchie's Stations on the P. 
and E. R. R. below Youngwomanstown. For the next 24 miles 
(going south-west) it elevates the unexplored wilderness moun- 
tain-land from which descend all the waters of Beech creek. It 
crosses the pike between Snowshoe and Karthaus, and may be 
seen drawn in the north-east corner of Map Plate VI, as a 
black line, one mile east of Kylertown in Clearfield county ; 
where it ends, or is set back north-west several miles, and then 
runs on to Amesville ; here it is again set forward to its old place 
near Janesville ; and so keeps on south through Cambria county 
to the Viaduct on the Pennsylvania railroad, as described in the 
last chapter. 

It is evident then, Hodge's Second Axis in the north-east is 
far from being the Second Axis of the southern counties. It seems 
to be the First sub-axis which splits the First Basin in all the 
country south-west of the Susquehanna River. 

The First Axis proper has been described in the last chapter, 
as dying down to the west of Karthaus. From our present know- 
ledge, we may even consider it as forming one with the Second 
Axis, where they cross the Sinnemahoning near the mouth of the 
East Branch. Until careful instrumental surveys are made along 
the valley of the Susquehanna and Sinnemahoning, from Lock 
Haven to Ridgway, so as to fix the exact number, place and size 
of the anticlinal rolls which cross it, and similarly careful surveys 
are carried across the country to and along Pine Creek, it will 
be impossible to correllate the axis of the Northern with those of 
the Southern counties. But it seems as if the exceptional breadth 
of the Wellsboro' Valley in Tioga county, and the extraordinary 
outspread of the coal measures in southern Potter and northern 
Clinton, can be explained by the alliance of the First and Second 
anticlinals in Clearfield. 

Between the First and Second Anticlinals lies the Second 
Bituminous Coal Basin of the Ligonier and Armagh valley, in 
Fayette, Westmoreland and Indiana counties ; and the prolonga- 
tion of this into Clearfield county makes the Curwinsville and 
Clearfield Basin, to be described in Chapter XVII below. 

From the crest of Laurel Hill to the crest of Chestnut Ridge 
across the Ligonier Valley is everywhere almost exactly 10 miles. 
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From the First Axis on Clearfield and Little Cleai field creeks 
to the Second Axis on Anderson and Little Anderson creeks, 
across through Curwinsville is 15 miles. The Second Basin 
therefore broadens going north ; but it also shallows somewhat. 

A small sub-axis splits the Ligonier basin into two. It passes 
near Bolivar, and close to the foot of Chestnut Ridge, sharpening 
the dips (east) in the ridge at one place to eighty (80° 1) 

Whether such subordinate rolls subdivide the Second Basin in 
its run through Indiana and Clearfield counties is not yet dis- 
covered. 



CHAPTER V. 

The Third Bituminous Coal Basin and Third Anticlinal Axis. 

The Second Axis is everywhere the south-east border of the 
Third Basin, which consequently lies on the west flank of Chest- 
nut Ridge in Fayette and Westmoreland counties, where it is 
so deep as to take in the Pittsburg coal bed and several higher 
beds of the Monongahela Series ; and in Indiana county, where 
it is deep enough to hold most of the Barren Measures, but not 
up to the Pittsburg coal. In Jefferson and Clearfield it gets to 
be so shallow that it only retains the Clarion Series, and does 
not even have the Lower Freeport Coal Bed. It is everywhere 
a very narrow basin, varying from five miles at Blairsville, to 
seven at Luthersburg. It holds so mveh of the Coal Measures 
in the country south of the Conemaugh, because its dips are 
steep. It holds so little in Clearfield county, because its dips are 
very gentle, hardly removed from the horizontaL 

The Third Axis is its north-west limit. This axis crosses 
the Toughiogheny below Connellsville, the Loyalhanna just 
above New Alexandria, the Conemaugh (Kiskiminitas) two 
miles below Blairsville ; runs nearly under the county town of 
Indiana ; enters Jefferson county three miles south-east of Punx- 
atawney ; and Clearfield county (See Plate VI, H,) at Evergreen 
Station, on the Low Grade Railroad and Sandy Lick Creek. . 

The perfect straightness and regularity of this remarkable 
anticlinal is as wonderful as any phenomenon in geology. From 
where it enters the State across the Virginia line, to where it 
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leaves Clearfield and enters Elk county, it runs one hundred miles 
in an absolutely straight line. 

Here it enters and runs through the length of Boon's or Elk 
Mountain ; crosses successively Trout run and Hick's run to Em- 
porium on the Sinnemahoning ; penetrates the wilderness south 
of Coudersport ; and after passing Pine creek at the mouth of 
the Genesee Fork, enters Tioga county to form the Chemung 
(No. VIII) valley of the Cowanesque ; crosses the Tioga river 
below Lawrenceville, and runs on past Elmira, in New York 
State, towards Albany. This Third Axis of the southern coun- 
ties, and of Clearfield, seems to be the Fourth Axis of the north. 
The only doubtful region of its identification is from Elk to 
Potter counties ; for the Old Survey turned this axis short be- 
fore reaching Emporium, and made it run straight to Wellsboro', 
in Tioga county. 

The straightness of the Third Axis in Elk, M'Kean, Potter 
and Tioga counties, a distance of seventy-five miles, is nearly as 
remarkable as its direct allignment from Elk county to Virgi- 
nia. What we are to think of the force and mode of action 
productive of an anticlinal rock wave, continuous and almost 
rectilinear for about two hundred miles, it is difficult to say. 

The Third Bituminous Coal Basin holds the towns of Union- 
ville, Connellsville, Latrobe and Youngstown, Blairsville, Ho- 
mer, Kintersburg, Eobertsville, Washington (in the north-east 
comer of Indiana county,) Troutville and Luthersburg in Clear- 
field county, and the Bennett's Branch valley, with the stations 
along the Low Grade Extension of the Allegheny Valley rail- 
road to Driftwood. It may therefore be called indiflferently the 
Connellsville, the Blairsville, the Luthersburg, or the Bennett's 
Branch Basin. Its coals around Luthersburs: are described in 
Chapter XIX; and its northern extension, down Bennett's Branch 
and the Railroad, in Chapter XXL 



CHAPTER YL 

The Fourth Bituminous Coal Basin and Fourth Axis. 

North-west of the Third Axis last described, lies the Fourth 
Basin, of Reynoldsville and Punxatawney in Jefferson county 
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(described in chapters XXII, XXIII and XXIV;) of New Alexan- 
dria and Greensburg, in Westmoreland county ; and of New Sa- 
lem, in Fayette countv. Also the coal field of Coudersport, in 
Potter county. 

The Fourth Axis, bounding this basin on the north-west, is 
rather obscure on the Monongahela; but very plain between 
Greensburg and Adamsburg (Westmoreland), and thence north- 
ward, on the Xiskiminitas above Saltzburg. It has not been 
carefully traced through the Western townships of Indiana 
county, but is plainly marked on the Mahoning between Nichols- 
burg and Perry ville, and on the Sandy Lick at Port Bamett, 
Jefferson county, (see Map, Plate VII, of this report ;) whence 
it runs to the P. and K R. R., between Ridgway and St. Mary's ; 
and to the head waters of the Genesee river and the north-east 
corner of Potter county. It is traceable ftir into Middle New 
York State. Much of the country through which this axis 
runs has yet to be studied instrumentally before it can be well 
understood. Elk and M'£ean counties require and deserve a 
long, careful and laborious survey. 

But a more important investigation is required in Indiana 
and Armstrong counties, to settle the question whether the 
Saltzburg axis be really that at Nicholsburg. It is possible 
that the prolongation of the Nicholsburg Fourth Axis is that 
which crosses the Xiskiminitas seven miles below Saltzburg, 
above Warrentown, and keeps on across the Toughiogheny and 
Monongahela river at Monongahela City, and has beeen traced 
recently (July, 1875,) by Prof. Stevenson in a straight line 
through Greene county, 4 miles east of Waynesburg. If soj 
the Saltzburg axis is a svIhixis splitting the Fourth basin. 

What renders this probable is the great breadth of the Fourth 
basin in Jefferson county, from Evergreen across to Port Bar- 
nett, 12 J miles. The Fourth Basin is sub-divided by a well 
marked anticlinal sub-axis just west of Reynoldsville. 

Nothing but a long continued accurate instrumental survey 
of the neglected region lying north of the Kiskiminitas and 
east of the Allegheny, as far as Indiana and Punxatawney, will 
suffice to clear up this geological question lying at the bottom 
of the future material interests of that section. 
2— H. 
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CHAPTER VIL 

■ Fifth Bituminous Coal Basin arid Fifth Ana. 

est of the Tourth anticlinal lies the Fifth Basin of 

and New Bethlehem in Jefferson and Clarion conn- 
bed in Chapter XXV ;) of Sittanning, Freeport and 

in Armstrong county ; and of the Pittsburg, M'Kees- 

Tashington country. In it lie also the detached coal 

li and west of the Clarion, around Eidgway and to- 

ithport. 

th anticlinal axis, bounding it on the north-west, 

rom the south-west, out of Washington county, in a 

ae ; crossing the Ohio 3 miles below Pittsburg ; the 

half way between the mouths of Eed Bank and 
; the Ked Bank at Laweonham Mills ; and the Clarion 
raon. It no doubt continues through M'Xean county 
lethport, and into New York State. 
n even more remarkable straight and continuous run 
of the Third Axis, for it must measure nearly 150 
lOut any such bend as at one point characterizes the 

;h Basin contains the Brookville coals in Jefferson 
t those mined along the Red Bank -Valley in Clarion 
icribed in Chapter XXV of this report. Nothing 
he said about the Sixth Basin, no part of which 
this district of Clearfield and Jefferson county, since 
J all the rest of the Bituminous Coal Field as far 
I State Line. 



CHAPTER VIU. 
Vertical Sections in the text. 
llowing chapters the explorations of 1874 in the sev- 
beginning with the First and ending with the Fifth, 
cribed in detail, and in as regular an order as the 
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general outspread of the measures over all the basins and their 
separating anticlinals will permit. 

Numerous vertical sections were made, not only of the mea- 
sures exposed on the hill sides, but of the coal beds with their 
partings and roof rocks, where mining operations have been or 
are now going on. These sections are not only given in the 
text always in natural descending order^ that is from above down- 
wards, but in a picturesque form, as wood cuts indented in the 
page, for the convenience of the reader, and to make the detec- 
tion of errors easy. 

No elaborate attempt is made to collate and compare these 
sections one with another, to harmonize them, to obtain a com- 
plete system of coal beds, still less to work out the geological 
questions suggested by their frequent variations from one an- 
other. This can be better done after another season's work, 
doubling the number of facts at hand, and the breadth of the 
field under survey. 

Some few points, such as the marked absence of limestone 
beds from, and the equally marked abundance of coarse sand- 
rocks in, the coal measures of the First Basin, will be apparent 
at a glance. 

Some inconsistencies in the sections, when compared, must be 
attributed to defective leveling, sometimes with an ordinary ba- 
rometer, and at other times with the hand level, spirit level and 
vertical circle. But allowance being made for such errors, there 
remainssufficiently striking evidencfofthethickeningand thin, 
ning of the coal beds, and of the parting rocks, in very short 
distances. 

In the First Basin, for example, while a comparison of the 
Snow Shoe Section, Fig. 31, at the furthest north-east point ex- 
amined, with the Section, Fig. 4, on the Upper Moshannon, the 
furtjiest point to the south examined, shows a remarkable simi- 
larity of measures, there occur variations, some slight and some 
very decided, in the interval between these two points, distant 
apart about 35 miles. 

In the Fourth and Fifth Coal Basins there is very considera- 
ble increase in the actual thickness of coal measures, aa the 
sections plainly show 

The nomenclature adopted in the Final Report of Rogers, for 
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it rocks and coal beds is now widely know: 
ted in Fennsylrania ; and it would eeem d.< 
e to make any changes except such as may h 
aolutely needed. The coal beds in these set 
n the Millstone G-rit and the Mahoning Sand 
A, B, C, D and E ; — D and E representing th 
Freeport Beds. In some of the sections th 
on is left for future examination and revision 
t some changes will eventually he needed. X 
I bed can possibly he identified under one o: 
lown names, care will be taken to avoid givinj 

at Snow Shoe in the First Basin, (Fig. 31, 
workable bed above the Millstone Orit or Sera 
teds D and E are the Freeport Beds. Thi 
1 with the KarthauB section (Fig. 87) in th 
n of the First Basin, re-produced from th 
le only change made is, that while in the Fi 
all rider of coal on top of the Freeport Lime 
J Upper Freeport Bed, in the revised sectioi 
as in the Snow Shoe section (Fig. 31,) th' 
lO feet above the Limestone is called the Uppe 
, The other sections made in the Second Baaii 



CHAPTER IX. 

i Bituminous, or Steam Coal Basin of Clear 

field County. 
iglomerate at the base of the Lower Produc 
e, the Serai Conglomerate of Rogers, crown 
en crest of the Allegheny Mountain, and fron 
itly down north-west into and under the Firs: 
Basin. The coals, sandstones, fire-clays anc 
wer Coal Measares come in gradually on tof 

of part of the First Basin (Plate 'V,)aiid th( 
the main features of the geologj-. The rail 



FIRST BITUMINOUS COAL BASIN. H. 21 

road line upon the map, and the positions of the collieries lying 
directly upon it, were kindly furnished by the chief engineer 
of the Tyrone and Clearfield Railroad. The Houtzdale and Ma- 
pleton Branch Roads, and the position of the collieries opened 
on or near them, were plotted from notes furnished by Mr. L. 
J. Liingle, of Osceola. 

The lowest workable coal beds of the Lower Productive Coal 
Measures have their south-east outcrop just west of Sandy Ridge, 
but are not opened there. They are seen outcropping on the 
Tyrone and Clearfield Railroad between Sandy Ridge and Os- 
ceola, and are opened ; and the second workable bed (B) is exten- 
sively mined, at Powelton. Though the coal beds seem to dip 
30 Qp 40 g^j. their exposures along the railroad, yet the entire 
amount of sinking to the north-west from Powelton, (1,784 ft. 
above tide,) to the outcrop above the railroad level at Osceola, 
(1,500 ft. above tide,) is not quite 300 feet. Just back of Osceola, 
on the hill top, and also on one extreme hill top south-east of 
the Moshannon creek, the upj)er bed (D) comes in, dipping 
slightly to the north-west. From the centre of the basin, which 
is here just north-west of Osceola, the measures rise to the north- 
west slowly but steadily, and for the most part come to daylight 
on the north-west side of the ridge on which lies the Goss Farm, 
three miles north-west of Osceola. 

"West of this Goss Ridge about 1 J miles is a higher wooded 
ridge which marks the axis of the First Anticlinal Sub-axis 
west of the Allegheny Mountain. South-westward along this 
ridge, the massive conglomerate rocks at the base of the Lower 
Coal Measures form the ridge crest for many miles ; and north- 
eastward, these same rocks, breaking into huge masses, show 
plainly where they cross the Tyrone and Clearfield Railroad, a 
short distance north-west of Blue Ball Station. On this axis, 
as on the crest of the Allegheny Mountain and at other points 
noted during the season's work, the character of the Serai Con- 
glomerate changes very decidedly and within a short distance ; 
in some cases showing as a conglomerate with rounded pebbles 
of white quartz an inch or more in diameter, and within a few 
miles changed into a fine grained massive sandstone, not even 
conglomeritic. 

The map shows how the waters of the Moshannon Creek collect 
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at Osceola, near the centre of the basin, aud at Stetner's Station 
(near I'liilipsburg) at just about the centre of the basin. From 
each Bide of tliis centre line the coals rise in oppoaite directions ; 
to the south-east to the crest of the Allegheny Mountain, and 
to the north-west to the high ridge of the First anticlinal sub- 
But while this is, broadly speaking, the average shape of the 
basin, it must be remembered that at scarcely any single point 
can the actual average slope of the beds be found for any consid- 
erable distance; As is always the case with nearly horizontal 
beds, there are gentle undulations, amounting in many cases to 
perhaps only a few feet, which throw the dip softly one way in 
one place and the other way in another ; while the steady and 
main dip is always towards the centre or synclinal axis of the 
basin. 

It should be noted that the First Basin at this point is decid- 
edly sinking to the north-east: the rule in basins further west be- 
ing a voiy slight sinking to the south. The result of this 
decided north-east sinking is that the basin here instead of be- 
ing just |>arallel to the crest line of the Allegheny Mountain 
has for the centre line of its synelinai axis a general course of 
between north 56° and 60° east : the Allegheny Mountain at 
this iwint being about north 45° east to north 50° east. 

This sinking to the north-east carries down the upper worked 
bed (D) so much that, while it is 152 feet above the Mosbannon 
Ci-oek at Osceola, it is only 50 feet above the water opposite 
Pliililiflburg. But the sinking stoje abruptly just beyond that 
point, and the basin rises to the north-east, the lower rocks finally 
coming into the hill tops and confining the Lower Productive 
Coal Measures to a narrow basin between Philipsburg and the 
Snow Shoe. At Philipsburg the south-east outcrop of the coal 
ia only IJ miles west of the crest of the Allegheny Mountain. 
The rising to the south-west is very slight south of Osceola and 
ceases to show a short distance south-west of that place. 

The vertical section. Fig. 1, was made at the deepest part of 
the basin aud shows tlic measures exposed in the basin over- 
lying the Conglomerate No. XII, the base of the Productive 
Coal Measures. It is partly compiled. 
.Before describing the measures exposed in this section, it 
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Fig. 1. is proper to describe briefly the Conglomerate, 

IbsAOalBasin ^'^' -^^^' ^^^^^ ^^ Rogers,) lying at its base. 

This well characterized and widely distri- 
buted member of the Coal Series consists, in its 
ordinary or typical condition, of massive beds 
of grey and whitish quartzose * conglomerate 
alternating with grey and yellowish sandstone. 
In many districts it includes one or more seams of 
coal. It is an extremely persistent deposit and 
seems to underlie the Productive Coal Measures 
everywhere throughout Pennsylvania, except 
in Mercer and Crawford counties. Moreover it 
encloses not only beds of coal, identical in com- 
position with the seams of the overlying rocks, 
but also innumerable fossil casts of genuine 
coal plants; especially the fragmentary stems 
of Lepidodendron, Sigillaria, and Calamites. 
The rock is fully described in the Final Re- 
port of Pennsylvania (Rogers) with its mod- 
ifications of composition and thickness; from its exposures 
in the Anthracite Coal Regions of masses of coarse conglomerate 
in some places 1,000 feet thick, filled with quartz pebbles of 
large size, down to its appearance in the extreme west and 
north parts of the State as a siliceous white pebbly sandstone, 
and thinned down to 10 or 15 feet of total thickness. But it 
is not necessary to go a great distance in any direction to ob- 
serve striking changes in its composition. Where the Fourth 
Anticlinal axis crosses Toby's creek in the north-east part of 
Jeflferson county, this Serai Conglomerate makes the country 
rock, and covers the whole valley with massive boulders thickly 
studded with white quartz pebbles of the size of a hen's egg ; 
while 12 miles to the soutli-west, directly along the same axis 
where it crosses the Sandy Lick Creek, scarcely a piece of con- 
glomerate rock can be found. The fock is still a very mas- 
sive sandstone, but without any conglomerate character. 

Xo accurate measurements could bo made in this Clearfield 
Steam Coal Basin of the total thickness of the Conglomerate ; 
but judging from some imperfect measurements on the crest of 
the Allegheny Mountain at the Snow Shoo, and from the expo- 
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sore at Karthaus in the western part of the First Coal Baain^ 
the thickness can be put at from 200 to 250 feet. 

Restiog close on top of the upper layers of this Conglomerate, 
are the Sandj Kidge fire-claye ; and over them sandstone, some- 
what conglomeritic, not perfectly meaaured, but probably not 
lesa than 40 feet thick. Over this lies Coal Bed A, 4 to 4J feet 
thick, s good strong steam coal, but in this part of the basin 
usually very sulphurous. This coal is at water level at Osceola 
on the Moehannon creek, and forms the base of the observed 
vertical section. 

Over Coal Bed A, occur 20 feet of " brown rock," a rusty 
mass of thin sandstones, with an occasional massive layer, some- 
times running intp rusty shalea and slates, in places witli ore no- 
dules, hematitic The rock is noticeable and persistent through 
this part of the basin. Overlying this rock and extending up tt> 



ive sandstone, in some 
ned, and much current 
istent in character, but 



the floor of Coal Bed B, is a hard maasi 
places conglomerate, but always fine grai 
bedded. This rock is in the main persi 
not in thickness ; thinning down very much in a distance of 
only five miles, and in one place being almost entirely replaced 
by thin sandstones and shales. Above Coal Bed B, the parting 
rocks up to the top of the section vary very much at difi*erent 
points, usually being made up of shales and thin slates, with a 
tolerably persistent show of sandstone underlying Coal Bed B, 
and another overlying Coal Bed D'. These variations will be 
found in the sectiora accompanying the detailed description ofj 
the basin. 

The absence of limestone* from this First Basin, and the great 
prevalence of sandstone and very sandy shales have already beea 
noted. 

'ForthepurpoaeorcomparisonwUhBeotlonsto be given in theSeoond, Third, 
Fourth and Fifth Basins, the following tables ars reproduced from the Final 
Report of the First Geologloal Sarrey, showing ths oonoluBions reached IW>tit 
tba maM of facts gathered bj that Survey. The Cnmberland Basin, for ex- 
ample, shows not more than ten feet of limestone ; the First Baain in Clear- 
field has not more than seven feet at the utmost. 

Showing the gradaal increase in thei^gregatetbiotcnessof the Umestones, 
as we cross the Southern Coal Field of Pennsylvania, westward. 
Broad Top Basin, -.---... None, 
llumberland, (Potomoo Basin,) about 10 feoU 



FIRST BITUUIKOCS COAL BASIN. U. 25 

The decided columnar structure of tlie coals may also be noted 
as a marked feature of this First Basin. 

Some of the sudden and striking changes in the measures and 
in the thickness of the coal heds are illustrated in the following 
vertical sections : 

Fig. 2. Fig. 2 represents a section made on the south-east 
Ji^e/t^ar. ^'^^ °^ ^^^ Moehanuon Creek about a mile below 
Osceola and near Dunbar station. Identifying the 
lowest exposed coal as Bed C, the decided changes 
in Bed J> and the measures above and below it, 
will be seen at once. The coals are only opened on 
the outcrop, but do not appear to keep up to the aver- 
age in quality. 

At Osceola the following section ^" 

(Fig. S) is exposed. The main fea- i^lMO^ } 

tures of the section have already ^-^ j ~" ' | 
been described in the section rep- ' 

resenting the average of the First 
Basin (Fig. 1.) Oo^ Beds A and B have been 
opened and worked on the south-east side of 
the Moshannon, but were both found decid- 
edly sulphurous. Bed D is opened on the west 
side of the creek, back of the village and is 
an excellent SJ to 4 foot coal. 

Following up the Moshannon creek for 4 
miles the following section (Fig. 4) is exposed. 
The variations in the section from the average 

East«m pan of Somerset ooanty,weet or the eBcarpmeDt,kud About 
12 mtleBweit of the Cumberland Ba^n, .... 12 flaet. 

UgonlerBaain, 20 miles west of the last, - - - . . SO feet. 

Sooond Western Basin on the Youghiogheny, 16 mUea weat of the 
last, about - - - - - -'- - -40 fSet. 

Great Basin of the Monoogahela and Ohio RlTora, • - - 60 feet. 

Same Basin at Wheeling, ftbout • - - • - - 200 feet. 

Tabi^ 2. 

Showing the Qradation in the thtolcnew of the large Umeatone Stratum, 

OTerlylng the Pittsburg Coal seam. 

Cnmberland Baidn, not more than - - • - - - 3 feet. 

Eastern Somerset Basin, -....-- Thin. 

Ugonier Basin, avemge abont ... ... 7 feet. 

Monongahela and Ohio BuAn, - - - - - - <1 feet. 

Same Basin at Wheeling, - - - • - . - M feet. 
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be at once noted. Though the coal beds are 
' opened up by trial pits on the outcrops, yet bxfm. 

■ imperfect showing there is reason to believo 
; in quality the coal of the Upper Moehannon re- 
t will be fully up to the average of the Basin. 

n the Beaver branch of the Mo- S^ig. 5. 

inon the measures exposed show ^B&^&'£k' 

little variation. 

ho section Jig. 5 represents the 

h Bide of Beaver creek, opposite 

Moshannon Mine. The coals are 

■ opened on the outcrop, except 
?hich is opened up for working. 

i bed shows here nearly 6 feet of * 

a coal, a very great expansion in 

, the average not being more than ' 

it 4 feet. Bed B aa mined by the 

1 Company on the south side of the 

3 a fine 5 foot coal bed : where 

rop on the north side it shows 3J feet. Bed D 

» the extreme hill top on the south side of the 

K)rted as once opened there 6' thick. 

Two miles west south-west of this point the 
>_ following section is found at Houtzdale (Fig. 
n C.) The measures here retain their Fig. .1 
3 average character ; Bed B, however, GMJS'k 
' existingwith unusual size and purity, 
E showing over 5 feet of clean coal, very 
s free from injurious impurities. 
I Section Fig. 7, shows the north- 
I west side of the Gosa Hill, where the 
icoal beds come to daylight on the 
It giv^ : 



1 



It hill t< 
il bed, oatcrop. 
aXed measaret, 
slate outorop. 
%Uil meaaures, 
Blate outcrop. 
%le<l jncaaurea, 
Hlftto outcrop. ' 
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The hill side is covered with loose stuff preventiDg exposure 
of the measures ; and the bed of the small run is filled with 
massive fine grained sandstone boulders. 

On the west side of this run outcrops of slate and defined 
benches are found at 30', 136' and 160' above water leveh 

At the Henry Goss Farm, 1 mile north-west of the run, coal 
is opened 100' above water level. It is probably Bed A, as a 
micaceous sandstone shows, overlying, very similar to that ob- 
served at Osceola. 

From here north-westward, one-half mile to the first anticli- 
nal sub-axis, a fine grained massive conglomeritic sandstone 
makes up the country rock. In one lump of this massive sand- 
rock was found a small piece of coal, of filbert size, packed in 
closely with rounded water-worn quartz grains. But the coal 
itself gave no sign of having been rubbed or worn, and clearly 
had not traveled far after being torn away from its original 
place of deposit. 

In this First Coal Basin there occur some small faults. True 
faults must be rare in the bituminous coals ; and in the whole 
season's work not a single one was found outside of the First 
Basin, which lies close to the great axis of the Allegheny moun- 
tain. Even in this basin "no fault exceeding 10 feet in upthrow 
was noticed. 

Such slight faults are easily overcome in working ; but a much 
more serious difficulty is the presence of what the miners call 
" horsebacks," " clay-veins," " troubles," " nips," " wants," etc. 
By these terms are expressed the various difficulties met with in 
mining, such as the uneasy and rolling floor and roof of the coal 
bed ; sudden thinning of the coal ; or where part of it is rotten 
and soft, resembling the gob waste of the mine ; sandstone, clay 
or shale in irregular layers in the coal ; or sandstone for some dis- 
tance taking the place of the coal. All of these troubles are met 
with in Clearfield and Jefferson counties, and are described in 
the detailed report. They seem more abundant in the First 
Coal Basin than in those to the west of it.* Moreover, the 
Upper Coal Beds appear to be less troubled than the lower ones, 
bed D being more regular than beds A or B. 

A striking instance of the short distance within which a 



[Pxobably bcnu;^ thin basin has been more extensively mined. J. P. L.] 
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th and even bed of coal can become twisted, cut out and 
d for mining, ia furniahed by the Eureka and Penn Col- 
s at Houtzdale. The properties lie side by side, along a 
th hillside, which gives no outward evidence of any dis- 
jice. And yet, as will be seen by the detailed description, 
e of these two collieries the bed iB unuBually even and reg- 
while the neighboring collieries working the same bed have 
abandoned on account of the continuous rolling and pinch- 
at of the coaL 



CHAPTER X. 

iption of the Mnes in the First or Steam Cod Basin of Clear' 

field County. 
arly all the Steam Coal shipped at present from Clearfield 
:y comes from some 12 to 15 collieries lying at intervals 
sen Houtzdale on the Beaver Branch of the Moshannou 
, and the Morrisdale mine, 3 miles north-west of Phillips- 
Only two coal beds are opened and worked for shipment, 
d D of section Eig. 1.) The Clearfield Steam Coal Baain 
[ Plate V) shows the position, of the different mines. 

Wines Working Coal Bed JD. 
i only bed worked along the Beaver Branch of the Moshan- 
B B, excepting where the Moshannon company have ro- 
r opened up one mine on D. 

Penn colliery at Houtzdale, B is opened on the north 
if the Beaver Branch, about 25 feet above the Creek level. 
Fig. 8. The main entry goes in north about 700 to 800 
t yards. For the first 100 yards the roof and 
floor are comparatively regular, giving in dif- 
ferent places from 42" to 58" (inches) of coal, 
hard, black, shining and very clean. It shows: 
Shales. 

Black slate roof, - - 2'lo4' 
Sandstone, per^stent, - 8" 

Black olate, bard, - - 1 to 2 
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The coal breaks out in blocks, showing the columnar structure 
which characterizes all these coals ; and bears shipment well. 

After the troubles begin, about 100 yards in, the floor some- 
times rises and cuts down the thickness of coal, or the roof de- 
scends, making only a crushed and useless mass of slate and 
coal. These troubles continue on with varying intensity to 
the main heading, and when the mine was examined, (July, 
1874,) the proprietors were proposing to rob out and abandon it. 

An average specimen shows, by Mr. M'Creath's analysis, in 
the Laboratory of the Survey at Harrisburg : 

Water, - .810 

Volatile matter, .... 20.640 

Fixed carbon, 74.023 

Sulphur, .507 

Ash, 4.020 

100.000 

doke per cent. 78.550. — Color of Ash, white. 

Analysis of the Ash : — 

Silica, 2.040 

Oxide of Iron, - ... - .850 

Alumina, --.-.- 1.140 

Lime, ------ .136 

Magnesia, ------ .032 

Phosphoric acid, ----- .007 

Sulphur, ------ 

Per cent, of Ash in coal, - - - 4.020 

An analysis of coke made at this mine, roughly, in the open 
Air, gives : — 

Water at 225^ 600 

Volatile matter, ----- 2.020 

Fixed carbon, 88.082 

Sulphur, .998 

Ash, 8.850 

100.000 
Coke yields a Red Ash. 

" The coal is deep black, with shining lustre, of a somewhat 
<5olumnar structure." 



« 
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a distance of 2,300 feet (north 15° west) from the main 

ag of the Penn Mine, a drift has been run in on this boi 

^e Bame difficulties are encountered, the cool cutting down 

40" to 12" or less. 

i same uneven fire^jlay floor and black slate roof show here. 

th openings the roof slatea are fllled with the impressions 

) large plants common in the lower part of the Lower Coal 

ires, and a very few ferns. 

I Franklin Colliery of the Kittanning Coal Company, is 

i on the south side of the Beaver Branch at Houtzdale. 

, only about 20 feet above the creek, and the mine runs in 

800 yards to the south 16° east, the coal rising very gently 

south-east. 

Fiff. 9. The Superintendent of the mine reports the 

MuvSli. following section above the open bed : — 

CoBl, 1' 8" 

Sandstone, --.---- 8 

Coal, - - - - - . . 10 

Sandstone, .--.---66 

Black slate and thin sandHtone layern, - 2 6 

Sandstone (viaiblo) per^stent, - - 6 

Black slHte, . . - - - 1 8 

Coal B., 58" to 84", (say 6 feet.) 
Fire-olaj floor. 

apparently clean upthrow of 10' occurs in the mine at one 
oblio-ing the Corar>any to cut through 10' of their fire- 
oor, and some calcareous slaty nodules, for a distance of 
150 to 200 yards. The coal, however, was not injured nor 
iwn ; but, where measured in different parts of the mine, 
1 from 58 to G4 inches of clear bright coal in one bench, 
ut persistent slate jmrtiiigs. 
average specimen of this coal yielded, on analysis, (M- 

'):- 

Water at 225°, 1.942 

Volatile matter, 22.720 

Fixed carbon, 71.018 

Sulpljur, 543 

Ash, 8.777 

100.000 
Coke per cent, 75.340 



1 
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" The coal is bituminous, with bright shining histre and deep 
black color, somewhat columnar structure, very friable, and con- 
taining considerable mineral charcoal, also numerous small 
scales of Calcite and a small amount of Iron Pyrites. 

The coal does not swell much during coking and forms a good 
coherent coke with a dull metallic lustre and yields a cream 
colored Ash.'* 

The President of the Kittanning Coal Company has fumishod 
a copy of an analysis of this coal made for the company by 
Prof. Chas. A. Seely, chemist. The analysis corresponds closely 
with the general average of the coal of this part of the basin as 
determined by Mr. M'Creath's analysis. It gives — 

" Volatile combustible matter, - - ' 20.10 

Fixed carbon, 76.89 

Ash, 8.51 

Coke, 79.09 

Sulphur, - .. - - - - 0.19 

The small percentage of sulphur and of ash, as well as prac- 
tical tests of the coal by coking and burning in various ways, 
indicate that for metallurgical purposes and for raising steam, 

it is of the first quality." 

I The hill rises very gently above the coal and takes jn no other 

coal beds for some distance back to the south-east. The rise to 

the bed is so gradual that where it comes out to daylight over on 

the Moshannon about 1 J miles from the mouth of the mine it 

is only 60 feet higher, or less than an average J° dip. 

The Eureka Colliery is opened at Houtzdale on the north side 

Fig. 10. of the Beaver Branch of the Moshannon creek. 

jPf/j'ekiXjS'h "^^^ niain entry runs in north, the coal rising 

gently to the north-west. 

Blackslate, - 3' to 4' 
Sandstone, - 6" 

Black slate, - 1 to 2 
Bony coal, - - 6 

Coal, - . 4' 6" to 6 
Fire-clay floor, - 6 

The roof and floor are v^»rv reguhir and undis- 
turbed, the roof however rolling down in one 
place and cutting down the size of the coal for a short distance. 
There is also an occasional " swamp," but small and easily over- 
come. An average specimen of the coal yields by analysis, 
(MCreath):— 
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"Water, - 0.78 

Volatile matter, . • - . 21.680 

Fixed carbon, - . . ^ 73.052 

Sulphur, . - . - . . .688 

Ash, - - 8.800 



100.000 



Coke, per cent., 77.540. 
" Color of Ash, gray. The coal is shiny black, very soft, with 
small seams of charcoal." 

Analysis of Ash : — 

Silica, - ....-- 1.660 
Oxide of Iron,. - . - - . .560 

Alumina, ---.-, 1.360 

Lime, .134 

Magnesia, .046 

Phosphoric Acid, .018 

Sulphur, ------ 

Per cent, of Ash in coal, - - - 8.800 
The coal makes a handsome appearance in the mine, and is 

without persistent slate partings. The roof is excellent and the 

coal mines well and bears transportation.* 
The Company furnishes the following analysis of this coal 

made by Messrs. Booth and Gktrrett, chemists, as follows :— - 
Moisture, ------ 1.15 

Volatile matter, ----- 19.50 

Fixed carbon, ----- 77.05 

Ash, 2.30 



100.00 



A section at the Eureka mine is as follows : — 

Shales and sandstones, thin, - - 20' 

Small (ooal ?) benoh. 

Shales and slates, thin and rusty, - 25 

Slate roof of ooal, 6 6" 

Coal, 56 

Fire-olay, - - » . - g 

Sandstone, brown, rusty, ferruginous, 12 
Concealed measureSf - ... 6 
Railroad and Beaver Branch. 

From the Eureka mine the coal is rising to the north-west, 
and where opened at Iloutzville this Bed B is 100' (feet) higher, 
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the distance being IJ to 1 J miles. At the time of the exami- 
nation (July 1874) the mines of this region were newly opened, 
and no regular shipments had begun. 

At Skeith's, or the Webster Colliery, the coal Fig. 11. 
Jl^,3tbr^€UtJt showed the following section : — 

■ Black slate roof. 

Coal, - - 0'8 
Black slate, - 1 
Coal, - - 4 8 
Fire-clay floor, 8 more or less. 
The mine runs in to the north 60^ west, and 
drains, the coal rising gently but steadily to the First anticlinal 
sub-axis. 

A specimen of coal forwarded by the owners to Mr. M'Creath, 
analyzed — 

^ Water at 225° F., 1.630 

Volatile matter, 22.000 

Fixed carbon, 72.815 

Sulphur, .425 

Ash 3.130 



_.^. 



100.000 

Coke per cent., 76.370. 

" The coal has a bright resinous lustre, is of somewhat colum- 
nar structure, and very friable. It containB numerous veins of 
bright crystalline coal and mineral charcoal, and shows very 
little iron pyrites. The coal swells but little during coking, 
yielding a good coherent coke and gray ash with slight reddish 
tinge. If this sample fairly represents the mine, it shows a coal 
of Teiy superior quality, and compares favorably with any yet 
examined here." 

At the Diamond Mine, opened a few hundred yards further 
north, the coal shows this section : — 

Black slate roof. 

Coal and bony ooal, - - (V 8" 

Slate - - - - - 1.6 to 2 

Ck)al, 4 10 

Fire-clay floor. 

From the measurements and the analysis, it is clear that 
coal bed B retains in this Houtzville region the same handsome 
size and high character displayed by it along the Beaver Branch. 
8— H. 
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west of Houtzdale, Messrs. Kendrick & Co. have been 
ig the coals. They report thus : " On the south side of 
Y, the MoshanDon bed (B,) is found about 6 feet thick, 
ip of 1° to the south-west. There is a synclinal in a 
nd on the rise of the measures, a shaft was sunk through 
ying rock measures : 

Surface Btuff, - - - 18' 

Shale, olive, - - - 12 

S. S. hard bluish gny, • H 

Block Blate, - - . S 

Goal, (with iron pyrites,) 8" 

FariJng. 

Blank alate and poor ooal, t 

Coal, 3 

Flr»«U7 floor, 
ove is the description given by the operators themselves. 
;irling Collierj' of the Powelton Coal and Iron Com- 
)pened on the south side of the Beaver Branch of the 
on creek, about one mile north-east from the Pranklin 
2. colliery, and about 20' above the creek. The coal 
; shows: 

Roof, black elabi, • - 2' 6" 
Sandstone peisatent, • S 
Black slate, - - - 1 
Coal, - . - - 6 

Fire-clay floor. 

The coal is in one bench, without regular and 

persistent slate partings, and is rising gently to 

the south-east. The roof is good and firm, and 

the coal mines out well. 

■ shaft shows the following measures resting on top of 

tf elate in descending order: 

Surlkoe at top of air ahAft. 

Small ooal bed, - - 1' 

Slates, hard gray, • - 20 

Santtstone and slate, - 

Slate, - - - - 2 

Sandstone, - - - 1 

Biate, - - - - 9" 

Sandstone, ... 08 

Slate, .... 4 

Coal hfld, - - - 10 

lall coal 42' above the main bed, was opened up in an- 
e near by wlierc it was under cover, and found to yield 
to oj" of jdod ccal. 
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The main bed has a regular roof and floor ; the only troubles 
in the mine being caused by a few small " swamps" easily over- 
come. 

An average specimen of the coal shows by analysis, (M'Creath,) 
Water, - - - - - . 0.710 

Volatile matter, 23.400 

Fixed carbon, 72.218 

Sulphur, 0.532 

Ash, 3.140 



100.000 

Coke per cent., 75.890. Color of ash, gray with red tinge. 
** The coal is black, columnar and contains scales of Iron Py- 
rites." 

The Moshannon mine of the Moshannon Lumber and Min- 
Fig, 13, ing Company, is opened on the south side of 

fJ^CtshaiUtonSk ^^^ ^^^^^ branch, about IJ miles below Stirl- 
ing, and 3 miles south-west of Osceola. 

Koof, black and grayish slates, 10' 
Coal, - - . . 5' 3" to .5 6" 

Fire-clay floor, - - - 3 or more. 

The coal shows clear and bright in one 
fi^J ^HH bench, without any persistent slate partings. 

In driving oft* east from the main entry at 
about 150 yards distance, a serious trouble was 
found. The coal dips suddenly downward, say 
Coal, 5^» iT^^^B ^ ^^^ ^^ ^ distance of 30 feet. Then what ap- 
pear to be the roof slates of the coal, rest di- 
rectly against the coal itself, in a clean frac- 
ture. Some 7 feet below, a 15 inch coal is found with black 
slate roof and fire-clay floor complete. A shaft from the sur- 
face some 15 yards east of the present (July, 1874,) workings, 
found the same thing, 15 inches of coal. The workings had 
therefore been carried no farther in that direction than the 
line of fault. The imperfect data gives the line of fault as 
east 20° north, and west 20° south, but the direction is by 
no means certain. The measures are also somewhat disturbed 
on the south-west side of the property. Going south-east on 
the surface across the small ravine, on the next hill top to 
the south-east, 1,000 yards away, the coal bed D is found on the 
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extreme hill top in ita proper position, and ia reported aa having 

Bhown, when opened, between 5 and 6 feet of good coal. It ia 

now fallen shut. 

An average specimen of the coal from the Moshannon misa 

(Bed B) yielded on analysis, as follows (M'Creath): 

"Water, .765 

Volatile matter, 20.090 

Fixed carbon, ----- 74.779 
Sulphur, ..---- .666 

Aflh, 8.700 

100.000 

Coke per cent , 79.146. Cotor of aah, gray with reddish tinge. 

*' The coal is black, shining, Mable, contains mnch iron py- 
rites and charcoal." 

About 35 feet above this coal bed, there is an old opening on 
a small coal bed, now fallen shut, which is reported as having 
given 30 inches of good coal. 

The Superintendent reports that on sinking a well on the flat 
just below the mine, (25 feet lower,) a coal was struck 20 feet 
below the surface, making a coal 45 feet below this Bed B. Coal 
Bed A is usually from 50 to 60 feet below in most places, 

'The company have opened up their coal outcrops on the north 
side of the Beaver Branch, opposite thb Moshannon mine. A 
flat some 200 yards wide separates the hills on the opposite side 
of theirun. This section (Fig. 5,) has already been given. It 
shows thus : 

Hill top. 

Sandstone, - . . • • 17 

Black BUte, - .... 3 

Coal, D, - a 6" (I) 

Ooneealed mefzawes, - - - 88 

Boor slates, - - . • - 6 

CoolD, --...-68 

Shales and Handstone, - . - 27 

Coal, ......29, (not seen'.) 

ShaleB, ...... 27 

Coal, -....-28, (aot soon.) 

Thin sandstones and ahalea, - 81 
Shales, ....-- lo 

Coal, ......36 

Slate, ...... 8toS 

Coal, - .... I I 

Concealed measure*, • - S 

Beaver Branoh oreek. 



1 



BED D ON THE MOSHANNON. H. 37 

The coal beds in this section are only opened up on the out- 

Fig. 14. crop, excepting bed D, which was opened well 

MhMiduffmtnM^^^o the solid coal when examined, (July, 1874.) 

I This opening showed : 
Roof slates, gray and black, - 6' 
Black slate and bony coal, - 6" 
Coal, 68 
Fire-clay floor, - - - 2' to 3 
The coal where examined was in one bench, 
without regular and persistent slate partings. 

An average specimen of the coal yielded by analysis (M* 
Creath): 

Water,^ 1.100 

Volatile matter, .... 23.070 

Fixed carbon, 71.199 

Sulphur, .611 

Ash, 4.020 

100.000 

Coke per cent., 75.830. Color of ash, red. 

" The coal has rather a dirty appearance, is friable, and con-» 
tains considerable Iron Pyrites." 

The President of the Moshannon Coal Company, Mr. D; 
Knight, furnishes the following analysis of this same coal, made 
by Messrs. Booth and Garrett. The two analyses, it will be 
seen, agree quite closely : — 

Water, - - ' - - - - 1.100 

Volatile matter, 22.450 

Fixed carbon, 72.300 

Ash, 4.150 

100.000 

The Beaverton mine which was opened and worked just 
south-west of the Moshannon mine (on the adjoining tract) is 
now abandoned. The coal is said to have shown about the 
same thickness. 

The old Decatur mine opened near the head of Coal Run id^ 
also abandoned and fallen shut : and' affords no opportunity: 



C^) 
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for measurement. It is reported that the mine was faulty and 
abandoned for that reason. 

The next opening on Coal Bed B from which any eonaider- 
able mining has been done is at the Clearfield Coal Company's 
Colliery on the south-eaat side of the Moshannon opposite Os- 
ceola. The colliery is not now working. 

Fiff. 15. The coal as measured in the main entry shows : 

/JSawfezEit^ Roof, black slate, ... 8' 1" or mora. 

Coal, 3 8 

Black slate, - - - - 6" to 8. 

Coal, - .... 2 uotseenwell. 
Floor 

The upi^er bench of this coal looks well, hard, 
black, shining ; another drift run in some 3O0 or 
400 yards to the south-west is also abandoned. 

The lirst opening was examined in 1864, by Prof. J, P. Les- 
ley, with tlie mine well oj>oned and free from water, and thus 
described : 

"■ This bed is op6ned in about 100 yards, ready for commencing 
work. I measured it in two places, forty yards apart, and 
found it regularly divided into two benches ; the upper mea- 
suring 2 feet 10 inches, with six inches of slate between them ; 
the lower measuring two feet, 

The upper bench yields a beautiful, pure, rich bitumiuous coal, 
crystalized vertically, and I should say from its appearance, ad- 
mirably suited for iron work. 

The lower bench yields a harder, more compact coal, and in 
one place showed a trace of central slate, but will answer well 
for the same purpose. 

The intermediate slate is not sandy, and therefore will not 
give the mine any trouble ; in fact, may be expected to disappear 
in various parts of the workings. 

The bed will yield four feet of good marketable coal at the 
least, allowing for all variations, and will sometimes yield five 
feet or more." 

The Lower Coal Bed A shows just above water level on the 
Moshannon below the dam. 

The Enterprise Colliery is opened on the south-east hank of 
the Moshannon creek, J mile below Osceola, 35 feet above the 
water level. 
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Fig. 16. 

Zn&rfirlseM 



The mine where examined, showed : 



/26j 







Sandstone. 
Top, black slate, 
Coal, 11", reported 
Bone ooal and slate, - 
Coal 2' 10", reported - 
Impure fire-clay, 
Coal, . - . - 



8' 

1 

8 
8 
1 



torn not seen on account of water. 



4" in places. 

8 

4 in places. 

or more,bot« 



f^dtmf, d>' 



C^ « •« 



C:,1'0 




Mr. Zeigler, the Superintendent, reports this 
12 inch coal as a 30 inch coal, and thus con- 
tinues the section : coal 30 inches, (instead of 
12 ;) lire-clay, 1 foot ; coal, 1 foot ; fire-clay bot- 
tom ; none of this was visible when the mine 
was examined. 

Mr. Zeigler reports, that in his workings to 
the south-west, he finds the coal sinking in that 
direction ; showing the presence here of one of 

those small rolls which disturb an averaga dip, the average 
sinking here being to the north-east. 

The coal looked decidedly sulphurous, iron pyrites showing 
-constantly ; no fair average specimens could be obtained for 
analysis. 

A small coal bed is reported in or just below the bed of the 
Moshannon at this point. It could not be seen. 

.A. section up the hillside here on the south-east side of the 
Moshannon showed nothing until a point 215 feet above the 
stream where there is a 14 inch coal, with massive sandstone 
boulders covering all the ground above. 

The Powelton Colliery of the Powelton Coal and Iron Com- 

Fig. 17. pany is opened and worked on the line of the 

y^hnttic^tJB/t Tyrone and Clearfield Railroad, 3 miles east of 

Osceola. The mine runs in north-east, passing 
under the railroad and shows : — 







Hard slate roof, 
, Coal, poor, not mined, 
Black slate. 
Coal, < - - - 
Black slate, 
Ooal, - - - - 
Fire-olay floor, - 



8' or more. 
8" 

6 too* 9" 
3 8 to 8 11 

8 

1 to r 2" 
1 6 or more. 



The coal of the main bench is hard, bright, shining coal — 
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a out in lumps — eomewhat sulphurona, the pyrites show- 

8 speckB in the coal and largely in the slate binders. The 

a used on the engines on the Tyrone and Clearfield Eail- 

and is a strong steam coal. 

is one of the oldest and most extensively worked mines of 

Jgion. 

fair average Bpeeimen of the coal from the upper or main 

I shows, on analysis, (M'Creath): 

"Water, 0.540 

Volatile matter, 22.560 

Fixed carbon, 71.551 

Sulphur, 1.079 

Aflh, 4.270 

100.000 

ce, per cent., 76.90. Color of Ash, light gray. 

he coal has a comparatively dull lustre, is hard, with slate 

ron Pyrites through it in veins.'' 

iair average specimen of the lower bench coal shows, on 

sis, (M'Creath) : 

"Water, 0.600 

Volatile matter, 22.600 

Fixed carbon, 68.709 

Sulphur, 2.691 

Ash, 5.400 

100.000 
ce, per cent., 76.80. Color of Ash, gray, with pink tinge> 
lie coal is bright, shining, columnar, with small veins of 
38 and charcoal." 

snalysis of the ash from the lower coal bench gives, 
eath): 

Silica, 1.460 

Oxide of Iron, - - - - . - 2.480 

Alumina, 1.050 

Lime, .180 

Magnesia, ------ .169 

Phosphoric acid, . . _ - trace. 
Sulphur, .082 

I'cr cent, of Ash in coal, - - 5.400 
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This Powelton Coal Bed (B) outcrops near the Railroad sta- 
tion. The Superintendent reports that a shaft put down back 
of the station struck the next bed below at 45 feet, (" a 4 foot 
bed, sulphurous/') Bed A, and nodular iron ore in considerable 
quantity 10 feet below the coal. 

These facts, with the exposures on the hillside at Powelton 
Mine, give this section of the measures : — 

HiUtop 

Shales, with, their sandstones, - 40' 

Coal, not seen, reported, - - 2 

Shales, nesty, with some ore balls, 80 

Coal, reported,' - - - . g (block coal.) 

Shales,. ...... 85 

Ck>al, B, -5 

ConeeaZed mea8ureSf . - - 45 

Coal, A, 4 

Concealed measureSf - - - 10 
Iron ore balls. 

The collieries described above comprise about all ot those 
shipping from this Clearfield Steam Coal Region, working on 
Coal Bed B. 

Mines Working on Coal Bed D. 

The larger part of the coal shipped east from the Clearfield 
region comes from the collieries already described, working Bed 
B ; the balance from those now following, working Bed D. 

This bed is opened on the hill top, back of Osceola, and is 
worked in a small way to supply the village. There are also 
some old farmer's openings round the neighborhood. 

Langdon's Colliery, about 1 mile north-east of Osceola, was 
not working when the district was examined, and no specimens 
were taken from it. The coal is run down a tramroad to Dunbar 
station, on the Tyrone and Clearfield Eailroad, for shipment. 
The mine is opened about 125 feet above the Moshannon, and 
the hill rises 45 feet above, taking in near the top the small 
coal bed which everywhere overlies Bed D through this coun- 
try, about 85 feet above it. 

At Hale's Colliery, about J mile north of Langdon's Mine, 
both of these beds are opened. The mines lie about 1 mile 
north of Osceola, and are on the south side of Shimmel's run, A 
small branch connects the mine with the Mapleton Branch 
Jlailroad, and by that with the Tyrone and Clearfield Railroad.. 
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Fig. 18. The lower bed Bhows the following;^ 

'^} ^Q^^H FIre-c1a7 floor. 

^V^^^^^H The black slate roof, though tough and 
HHH Btrong, is very irregalar and unquiet ; coming 
liro-€t^. I ^Q^j, frequently and pinching the coal dowiii 
to 8 or 10 inches of thicknees. This irregularity begins almost 
at the mouth of the mine and coutiuuea at intervals up to the 
end of the main entry. 

An average specimen of thia coal yields on aoalysis, (M'- 
Creath): 

"Water, - 0.740 

Volatile matter, - - . . 25.210 

Fixed carbon, 68.628 

Sulphur, - 2.122 

Ash, L __...' ; 8.300 

100.000 
Coke per cent,, 74.050. Color of Ash, red. 
" The coal ia bright, shining, columnar, containing veins of 
Iron Pyrites." 
The upper bed is opened 30 feet above, and shows the fol- 
Fig. 19. lowing section: — 
Mf^ l^^'Sk jj^j^ jjj^g^ ^jg_ orambly. 

^ Coal, - 3' a" to 3' 6". 

P^^ Fire-olay, 1 6 or more. 

. *•■"' The roof ia poor, but is regular, la<!)king the 

rolls and pinches of the bed below. ^ 
An average specimen of this coal yields, by analysiiV (M' 
Creath): \ 

"Water, 0.670 ^ 

Volatile matter, 24.630 \ 

Fixed carbon, --.-■. 68.400 ^ 

Sulphur, - 1.900 

Ash, 4.500 

100.000 
Coke, per cent., 74.800. Color of Ash, gray, with red tingo. 
" The coal ia bright, shining, columnar, contains small veins 
of Iron ryrites." 
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Back ot the mines, 65 feet by barometer above the upper 
bed, the surface is covered with lumps and small boulders of 
hard sandstone, fine grained, slightly conglomeritic in places. 
This is shown in the section (Fig. 1) which is partly compiled 
from this place. 

Mapleton Colliery is opened on the south side of Shinmiers 
Fig, 20. Run, 1 mile north of Osceola. The mine runs in 
iM^feen^^^: to the south, the coal rising slowly to the north- 
west. The coal shows : — 

Grey slates and thin shales. 

Black slate, 2' 6'' 

Bony ooal, with smaU ooal layers, , 7| 

Coal, * - 3 11 

Fire-clay, ------16 

Sandstone. 

The coal is in one bench, from 3 J to 4 feet thick, 
without persistent slate partings, and very tender, 
breaking up easily. 
An average specimen shows, by analysis, (M'Creath) : 
Water at 225°, 0.700 




Volatile matter. 
Fixed carbon, 
Sulphur, 
Ash, - 



23.565 

68.890 

1.715 

5.130 



100.000 
Coke, per cent., 75.735. Does not swell much during coking, 
forms a coherent coke and yields a gray ash. 
An analysis of the ash gives, (M'Creath): 

Silica, 1.675 

Oxide of Iron, 1.570 

Alumina, 1.480 

Lime, .221 

Magnesia, .154 



Per cent, of ash in coal, - - - 5.130 
^- The coal is bituminous, with bright shining lustre, columnar 
structure, very easily broken, contains small scales of Iron Py- 
rites. 

As is usual at most of the mines, some of the small coal had 
been roughly coked in the open air near the mine mouth. The 
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coking ^vaa very imperfectly clone: and an average specimen 

of it yielded by analyBis, (M'Creath): 

Water at 225°, ...-". .580 

Volatile matter, .... 1.370 

Fixed csu-bou, 84.068 

Sulphur, 1.032 

Ash, 12.950 

100.000 

Has dull lustre, on freali surface bright, shining lustre, shows 
much iridescence, and contains considerable slaty matter. 
Yields a red ash. 

The undue proportion of ash in the above analysis shows 
how carelessly the coking is conducted, and how much bone 
and slate are put on the hearth with the slack coal. 

The mine has an excellent tough black slate roof, and both 
floor and roof are even and regular. 

The bench of the overlying bed shows 35 feet above on the 
hill side, with about 15 to 20 feet of cover (shales) to hill top. 

About 30 feet below the Mapleton Bed (D) is a small coal bed, 
but not opened so as to be measured. 

The Mapleton bed has also been opened on the outcrop on the 
north side of Shiramel's run, and shows there as well aa in the 
Mapleton Mine. 

The Logan Colliery is opened on the north side of Shimmel'a 

Fig, 21. run about 1| miles north of Osceola. The mine 

.2,e^twMH» runs in about north 5° east, and the coal has a 

gradual, very gentle dip towards the south-east 

The coal shows: 

, Shales. ■ 

<^t Roof, blBclc Blate, tongbj 8' 

/• jf^ Bony coal, • - ' - 6" 

^j Coal, - - - - 8 10 

■ Pire-cUy floor. 

The coal measured 3 feet 8 inches to 4 feet of good bright 
coal, in one bench, without regular slate partings, iKually rather 
tender. 
An average specimen yielded on analysis, (M'Creath): 

Water at 225°, .620 

Volatile matter, .... 22.135 
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Fixed carbon, 68.728 

Sulphur, .867 

Ash, 7.650 



100.000 
Coke per cent., 77.245. 

The coal is bituminous with dull lustre, somewhat columnar 
in structure, with thin ¥eins of slate running through it. The 
coal forms a good coherent coke, with shining lustre. It yields 
a gray ash. 

An analysis of this ash yields, (M'Creath): 

Silica, 8.493 

Oxide of iron, .750 

Alumina, 2.700 

Lime, ^ .302 

Magnesia, .168 

Phosphoric acid, .237 



Per cent, of ash in coal, - - - 7.650 

Thirty-five feet above the Logan mine, the upper bed is 
opened up on the outcrop. The section shows : 

HiUtop. 

Shales, - - - - 15' 
;. Black slate roof. 

Coal, D, - - - - 2 to 2' 6" 
Fireclay floor, bottom not seen. 

The Laurel Eun Colliery, (Nuttall & Bacon,) is opened on the 
Fiff. 22. north side of Shimmel's Eun, 1| miles north- 
lMan[/]luHi west of Osceola. The coal shows : 

t ^|B^^^9 Bl£U3k slate roof. 

Aj^^^^^^^a Bony coal, 6" to 12" 

^ ^. • ^^^H Coal, - 8' 10'' to 4' 

^•AC:£ ^^^^H Fire-clay on floor, 3 6, or more. 

^ii ^^^^ "^^ ^^^ '^ ^^ ^^® bench, bright and clean, 
rm^;yi fj-ee from regular and persistent slate part- 
' — ^— I ings, and is tender, breaking up easily. 
An average specimen of this coal yielded on analysis, (M'- 
Creath): 

Water at 225^ .800 i 

Volatile matter, 28.260 >* 

Fixed carbon, .... 72.350 
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Sulphur, .590 

Ash, 8.00O 

100.000 
i per cent., 75.940. 

coal ia bituminous, with hright shining lustre, columnar 
re, containing small scales of Iron Pjritea. It forms a 
, friable coke, with shining lustre. Yields a red ash. 
iverage specimen of the coke made roughly in the open 
r the mouth of the mine, from the coal slack, yielded, 
ftth): 

Water, 0.510 

Volatile matter, 1.800 

Fixed carbon, 89.243 

Sulphur, .607 ' 

Ash, 8.340 

100.000 

r of aah, reddish. 

3oke has a silvery lustre, and is very compact. 

3s' Mine is opened 2J miles north of Osceola. The coal 

. 23. shows : 

Sf^Mt'i Hoof, black slate and bone ooal. 



■ 



Coal, 

Black slate, • - lto3" 

Coal, .... 6 

Floor, not eeen. 



The coal is bright, clean and hard, and shows 
tie Iron Pyrites. The roof and floor are hard, good and 
' regular and uudietiirbed. The mine is only opened 
n use, having no railroad connection, and making no 
Qts. Tlie coal at this point appear? to be at its very b^t, 

size and quality 

Derby Colliery is opened on the north-west side of the 
inon creek, opposite Philipsburg. Two coal beds are 

80 feet apart. The mines run in to the westward, the 
iking gently to the Bouth.ea8t. 
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The lower coal opening showed: 
Fig. 2^. Roof, black elate. 

XmtrJ)er»vS% sute parting. -' I - '4 

Coal, - - . - 8 
Fire-clay floor, • - 1 6 or more. 

An average specimen of this coal yielded 
'^?H^ on analysis, (M'Creath): 

"Water, 0.41 

Volatile matter, - - . . 22.81 

Fixed carbon, 66.69 

Stdphur, 1.79 

Aah, 8.80 




100.00 



CSoke per cent., 76.78. Color of ash, gray with pink tinge. 
" The coal is bright, columnar, friable, and contains small veins 
of charcoal." 

Thirty feet of shales and thin sandstone separate this open- 
ing from the one on the bed above; nodnlar calcareous masses 
showing in the shales, just below the fire-clay floor of the upper 
bed. 

The mine is now fallen shut and cannot be measured ; it is 
thus reported : 

Bony ooal, - - - 0' 10" 
Coal, - • - - 8 8 
Fire-clay floor, - - 2 or more. 

These measures were opened up and worked 



Fig. 25. 







at the time of the examination for the First 
Geological Survey of Pennsylvania. The sec- 
tion in Fig. 26 isas follows : — 



Covering rocks, thickness not great* 

Coal, 4' 

Fire-clay, -------2 

Calcareous slate, -..-.. 8 
«Blue compact shale, or indurated clay, - 1 2" 
Ferruginous shale, ..... 2 

Limestone, blue, ferruginous, ... 5 
Sandstone and slate, - •* - - - 19 
Coal, good. - - - - - - -44 

Fire-clay, -..----2 

limestone, ferruginous, passing into iron ore, 2 
Sandstone, - - - *- - - - 16 

Coal in creek bed, - - - - - -18 



lig. 26. 
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1 coal 20 feet below the Derby bed (called 20 inches 
sectioD) is reported by the mine boss aa having been 
and shown two small and valueless beaches, sepa- 
24 inch sandstone parting. 

rises nearly 50 feet above the nppcr opening, and is 
most entirely of thin shales. 

itur Colliery is opened about 1 mile north-weet of 
Philipsburg. The coal shows : 

"Sit. Shale. 

Slate. 

Coal, 1' 2" 

Sbalea, 10 

Sandstone, .---09 
Sbale and elate, - - - 1 9 
Bone coal, .--.05 

Coal, 2 10 

Slate parting, - - - lto4' 

Coal, 13 

FIre-olay, - - 1' 6" to 2 
Liimestona, - - - . 2 
Sandy slates in bottom. 

The main entry runs in north-weet, and the 
coal dips very gently to the south-east. 

The coal ia hard, brilliant black, comes out 
well in blocks, apparently with but little sul- 
phur. 
ge specimen of coal from the lower bench yielded 
(M'Creath): 

er, - 0.640 

tile matter, .... 24.360 

d carbon, 64.082 

bur, 3.378 

7.540 

100.000 
lent., 75.00. Color of ash, gray with pinkish tinge," 
has a bright, shining lustre, and columnar stmctoro. 
sis of the ash gives: 

I, 2.100 

e of Iron, 3.550 

aina, 1.550 

), .090 
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Magnesia, - 


.206 


Phosphoric Acid, 


• . - - trace. 


Sulphur, 





Per cent, of ash in coal, 


7.540 


An average specimen of the coal from the upper bench yielded, 


on analysis, (M'Creath) : 




AVater, 


0.820 


Volatile matter, - 


- 23.900 


Fixed carbon, 


- 69.007 


Sulphur, 


1.373 


Ash, - - - - 


4.900 



100.000 
Coke, per cent., 75.28. Color of Ash, gray, with pinkish tinge. 

The coal has a bright, shining lustre and columnar structure." 

An average specimen of coke made in the open air from the 

coal slack yielded, (M'Creath): 

Water, 0.350 



Volatile matter, 
if'ixed carbon, 
Sulphur, 
Ash, - 



2.190 

90.293 

.867 

6.300 



100.000 
Color of Ash, Red. 

The coke is dull gray on outside, silvery on fresh fracture, 
compact and contains considerable slate. 

35 feet above this coal a small bed has been opened up. It 
is now fallen shut, and is reported as a " 30 inch coal," of good 
quality. Rusty shales, thin, overlie this upper bed for 25 feet 

Fig, 28. to the hill top. 
J^ntSdialefSli The Morrisdale Colliery is opened on both 

sides of a small branch, and 3 miles north north- 
west of Philipsburg. The coal shows : — 

Gre3d8h tough slate. 

Bonyooal, - - - 6' 

Hard slate, - - 1' to 3 

Coal, - . - 3 

Slate, not sandy, 0' 8" to 1" 

.Coal, - - - \\\ 

Fire-clay, - - 2 • 

Limestone, - 2, ot seen. 

4— II. 




slate. 



Jjmetl 
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•om both the upi)er and lower benches comes out 
lod clean. Some few knife edges of slate come in 
ut none persistent. 

BS reports a ?' 5 foot " fault near the south end of 
He gives the fault a north-west and south-east 
pk was stopped at the fault, and as that part of the 
len shut, it could not be examined, 
ies on the Morrisdale Sranch Bailroad and joins 
ad Clearfield Railroad at Philipsburg. ' 
3 specimen of the lower bench of the coal yields, 

0.55 

le matter, - - - - - 24.09 

carbon, 71.689 

IT, .571 

3.10 

100.000 
ent., 75.86. Color of ash, gray. 
1 bright, shining, columnar, and free froifi visible 
An analysis of the ash yielded, (M'Creath): 

1.450 

of Iron, .350 

ina, .500 . 



koricacid, . . - - . .047 

ir, .054 

nt. of ash in coal, - - - 3.100 

J specimen of the main upper bench, gave (M- 

lalysis : 

0.56 

le matter, - . . . . 25.19 

carbon, . - . . . 71.013 

ir, .587 

2.65 

100.000 
jnt., 74.25. Color of ash, salmon. 
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The coal is bright, shining, contains considerable Iron Py- 
rites, breaks into plates. 

An average specimen of coke, made roughly in the open air, 
from coal slack, yielded on analysis, (M'Creath): 

Water, 0.250 

Volatile matter, . . - . 0.730 

Fixed carbon, 90.707 

Sulphur, .643 

Ash, r 7.670 

100.000 
Color of ash, red. 

The coke is coherent, compact, with gray lustre, containing 
considerable slate. 

North-east and north-west of Morrisdale, there has been some 
opening up of the coals, more for identification and measure- 
ment, tlian for actual present working. 

The Clearfield County Map, (Plate IV,) giving the position of 
the First anticlinal sub-axis, shows that the openings made in 
Graham township, lie in the Second or western division of 
the First Coal Basin. 

The coal beds have been shafted on or drifted into in three 
places, all within a moderate distance. The first opening shows : 

Black slate roof. 

Coal smut, ------ 1' 

Coal, 1 «" 

Shale, - - - - - 7 

Coal in sight, 16 

This lower bench is reported as showing 3' 6'' more when 
fully exposed or 5' in all. This full thickness was not seen, 
but the authority for the statement is reliable. 

The coal lies apparently about 40 feet above the top of the 
serai conglomerate ; a small smut showing on the road side 20 
feet below it. 

This outcrop opening speaks very favorably for the bed. 

One mile south of where Alder run crosses the Grahampton 
and Kylertown road, a drift has been put in on a coal outcrop. 
The coal shows the following section : 

Roof, bluish slate. 

Coal smut and bone, - • • 0' 6'' 

Coal, 26 



n 
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Shaly parting, - - - - 0' 6" 

<.;oal, 1 

Fire-clay floor. 
3 3J feet of coal ; a good workable bed. Near the 
le drift, on the north side, there is a hard micaceous 
iitting out some of the coal ; thus showing some of 
arity which is bo frequently found in working coal 
B. 

I opening is made on the A. Ilubler place, in Gra^ 
lip, not far from the previous trial pits. This Hn- 
. worked in a small way for local use, yielding from 
00 bushels a year. 
measured as follows : — 

Slate roof. 

Bony coal, ..... i' 

Coal, 3 3"' 

Iilght colored shaly parting, - 1 

CkMl, 1 

Fica-3l«y floor, . - - - 9 

mines out bright and clean. 

re sample forwarded for analysis, yielded (M'Creath): 
jr at 225°, - ... 0.420 

tile matter, 25.010 

i carbon, - - , - . 67.221 

lur - 2.479 

'4.870 

100.000 
cent., 74.570. Color of ash, Pink, 
made at this place gives the following series:^ 

lill top. 

7oncealed wieaaure*, - - - - - 30 

,'oal, Hubler, .----..4 8" 

[Icaceoiu sandstone and concealed 
:iate, ....... 

^oal, not seen, called 
'Concealed m 



r coal ia regarded by Mr. Young, who examined 
jpeninga, as resting close upon the Conglomerate. 
)n therefore appears to possess Coal Bed A in an ex- 
ition ; and to take in also Coal Bed B as a worka- 
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The region, moreover, is well situated with reference to access 
to market. From this point the coal measures of this Western 
sub-division of the First Coal Basin pass on north-eastward to 
Karthaus. 

The section opposite Philipsburg (Fig. 24) reproduced from 
the Final Report of First Geological Survey, gives the mea- 
sures as then exposed. "The middle coal bed was at that time 
mined 4 feet 4 inches thick ; of sound texture and excellent 
quality throughout, affording solid blocks of coal the whole 
thickness of the bed." 

The openings on the John Goss place, 4 miles west south-west 
of Philipsburg, and 3 miles north-west of Osceola, are now fallen 
shut and cannot be measured. They were open at the time of 
the First Geological Survey, and are thus described, (Fig. 29:) 

Fig. 29. 
GossHk 



Coarse brown sandstone. 

Black slate. 

Coal, 7' too near surface to be i^TOugbt. 



Concealed measures, - -20' 

Coal, 2 

Concealed measures, - - 15 

Coal, 6 2" 

Slate, 8 

Coal, 2 

Limestone, thickness unknown. 
Iron ore. 

Fig. 30. " The lowest coal seam being separated into two 
QaLSilb beds, only the uppermost, which is 6 feet thick, is 
^ ' '^ worked. It affords an excellent sound coal, free from 




zi 



^ 



' ' ^^^^ sulphur and slate." 

The Pennsylvania Final Report (Hodge) also men- 
tions that coal beils A anJ B were opened up many 
(^Qj ^1 years ago on the dividing ridge between Cold Stream 
and Trout Run and about \\ miles north-west of the 
Mountain Summit, (section of Coal Hill, Fig. 30.) 

"The lowest bed (A) was found to contain 5 J feet 
of good coal resting on more than 6 feet of excel- 
lent fire-clay: the fire-clay being only 6 to 8 feet 
above the top of the serai conglomerate. 

Fifty feet above this Bed occurs another, 9 feet thick 

(fcc section) divided in two seams, by 10 inches of in- 

^i|*fe?| terposed slate, 2 feet from the bottom (bed B.) The 

^'•SX^.^v upper division, 6 feet thick is alone worked. The 




^9 
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' sounder texture than moat of tliat near tLe luouDtain 
g of being mined in large squai-e blocks. It is free 
jhUret of iron. The same bed has been opened 2 milefl 
I Philipsburg. 

oi these openings now show, and the above section and 
on are therefore reproduced. 



CHAPTER XI. 

ascription of Beds A, Cand I)\ in the First Basing Clear- 
field County. 

already been stated that the coal now shipped from 
1 county, and known as Clearfield Steam Coal, cornea 

collieries opened on coal beds B and D. The sections 
th the detailed report on these beds also show coal beds 
I D' above water level. 

h these latter beds are not worked for shipment, yet 
e been sufficiently opened by trial pits and for local 
'ord a fair idea of their general condition and value to 
II. 

ed A was opened up a number of years ago, just above 
r level of the Moshannon creek, opposite Osceola. The 
low fallen shut. It is 62 feet below bed B, and aepa* 
m it mainly by massive conglomeritic sandstones, lie 
was examined by Prof. J. P. Lesley, in 1864, and do- 
3 follows : 
leading of the gangway being under water, because it 

driven slightly downward through the roof-rock, in 
acilitate a bridge crossing of the creek at its mouth, I 
ly measure and examine the upper part of the bed, 
compact clay slate roof of two feet, making an excel- 

for mine work. I saw three feet of hard coal, and 
loubt that the alleged tbieknoss of four feet nine inches 
the extreme heading is correct. The coal, as I saw it, 
compact bed without partings, except that an inch of 
e and went in places near the top slate ; and in one place 
imilar thin lens of slate half-way down. I should dd- 



BEDS A, c, d', on the moshaknon. H. 55 

scribe the coal as compact, portable, inclined to ash, and some- 
what sulphurous, weathering in peacock colors, a strong burn- 
ing coal, excellent for steam use and domestic purposes." 

Another opening on the same bed near Osceola is reported to 
have found the bed about as described above ; but it was very 
sulphurous and the working was abandoned. 

About J mile up Trout run, near the saw mill, the same bed 
was opened up many years ago. It is now abandoned and fallen 
shut. The coal is described as having the full thickness of 
nearly five feet, but was too sulphurous for shipment. 

The Powelton Coal and Iron Company shafted on to the same 
bed just back of Powelton station, on the Tyrone and Clear- 
field railroad. They found it a strong solid coal of full thick- 
ness, but again too sulphurous for use. The same company, as 
reported by the Pit Boss, opened the bed south-east of the sta- 
tion, about where the bed comes to daylight, and found it in 
the same condition. 

A New York Company opened what is probably the same 
bed some 1 J to 2 miles east of Philipsburg, on a branch of Wil- 
liamson's Run. The mine is now abandoned and fallen shut. 

The Superintendent states that it showed : 

SandBtone roof. 

Coal, 4' 4" 

Fire-clay floor. 

The coal was here also very sulphurous. 
The Superintendent describes the upper bed (B) opened in 
the same hill (now fallen shut), 60 ^eet above, as showing : 

Black slate roof. 
* Coal, 0' 6" 

Small slate parting. 

Coal, -^ 29 

Soft fire-clay, - - - - 1 6 

Coal, - - - - 4' 4" to 4 6 

Fire-clay floor. 

At "Williamson's mine, on Williamson's creek, 1 mile east of 
Philipsburg, the coal exposed shows 

Slate roof, 1' 

Bony coal, 2' 

Coal, 11 

Slate, ' - 2|" to 31" 

Floor fire-clay. 
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eraco si>euinicii of thia coal yieltletl, on muiljsls, (M'- 

later, .---■■- 0.62 

olatile matter, 22.73 

ixed carbon, .... - 68.794 
alphar, .--,--- 1.576 
flh, - - - ■ - - - - 6.28 

100.000 
aer cent., 76,65. Color of ash, Graj. 
lal is shining, columnar, contains veins of charcoal and 
vevy heavy. 

ilphur in this Ck)al Bed A occurs as specks of pyrites 
>al, as masses of Pyrites in the " hindera" through the 
1 as huge "sulphur balla," great masses of Pyrites 
; many pounds. It is said that, in past years, numer- 
inga have been made upon this bed on the branches o( 
[8 south-east oi tlje Moshannon, but that in all cases the 
found too sulphurous for shipment. 
as tried, therefore, this Bed A, south-east of the Mo- 
, has proved worthless for shipment ; and although the 
and shaftings on to it are not numerous, yet they are 
; to render it probable that there is but little chance of 
ng to be a valuable bed south-east of the Moshannon 
tween Philipsburg and its coming to day-light near 
idge. 

led C, 42 to 45 feet, on the average, above bed B, is 
t only a few places in the ha&in. At the Stirling Col- 
med 43 feet above bed B, it is said to have given 30 to 
1 of excellent coal. 

i Moshannon Colliery this bed has been opened up on 
« of the Beaver Branch of the Moshannon ; it is called 
i to 36 inches of good coal. 

ame bed, near Osceola, was examined by Prof. J. P. 
1 1864, and thus described: 

C is a 2 foot bed, opened on the run on the road to 
arg, at the north-east limit of the property. » » » 
r the bed worthless for mining purposes." 
jove conclusion is borne out by the testimony of the 
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sections given in the detailed report. The bed may locally run 
3 feet of good coal ; but it cannot be depended on for that 
amount on an average. The coal is always described as of ex- 
cellent character. 

"When a coal basin possesses one or two large and good coal 
beds, the remaining and less valuable coal beds are entirely ne- 
glected ; so that there is not now a single complete opening on 
to this bed in the whole basin, where it can be examined and 
measured. 

Coal Bed D' is opened at Hale's Colliery, on Shimmel's run^ 
30 feet above bed D. It gives 3 feet 2 inches to 3 feet 6 inches 
of good coal in one bench, with a poor, crumbly slate roof and 
fire-clay flooi^ 

It is also opened above the Logan Colliery at the outcrop, 
and gives indications of being 24 to 30 inches of coal, rusty 
shales overlying. 

At the Derby Colliery this same bed gives 3 feet 8 incnes of 
coal, reported of good character. 

At the Decatur Colliery, on the Morrisdale Branch Railroad, 
the bed has been opened up 35 feet above bed D, and is reported 
as giving 30 inches of c(ial, with rusty ferruginous shales over- 
lying- 

Near the Morrisdale Mine, 35 feet above Coal Bed D, this 

bed D' is reported to have given "30 inches of good coal." 

For the greater part of the basin, therefore, (where it shows,) 
this bed is not of workable size ; but it seems to be of good 
character, and in places thickens up to a size which will render 
raining profitable. 



CHAPTER XII. 
Mamillary of thickness and character of Coal Beds in the First Basiru 

The detailed description of the collieries has already given 
in full the main features of the size and character of the differ- 
ent coal beds in this part of the First Coal Basin. These points 
can be briefly summarized. 

Coal Bed A is sufliciently opened to show that it exists 
through or under ahnost the entire basin as a 4 foot or 5 fo )t 
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Lg burniug Bt.c:ini coal; but that on tlie Boutb-eaat 
Moshaiiuoii civek, and where opened at Osceola, 
if the Moshanoon, the amount of sulphur contained 
to allow the coal bed to be worked for thoBe pur- 
ich this Clearfield Coal is applied. The numerous 
^8, made so far apart and all agreeing in the prea- 
i pyrites in quantities, render it highly doubtful 
ir the whole south-east side of the basin, the coal is 
Found sufficiently free from impurities to be shipped 

e this bed has been opened up for local use on the 
ide of the basin, close to the First Anticlinal sub-axis, 
ites show much less decidedly. It is on the north- 
this part of the basin, therefore, that this bed offers 
ices. 

urements and analyses of Coal Bed B, as already 
it to be, on the Beaver Branch of the Moshannon, a 
me 5 to 6 foot bed of fine steam coal, troubled with 
ocally, but on the whole an extremely valuable bed. 
acter is by no means of this description throughout 
stent of the basin. "WTiere opened at Osceola, it 

parted bed and sulphurous, and the same imputi- 
nly shown in the openings north-east of Osceola. 
le bed has been tried in the region south-east of the 

between Trout run and Cold Stream, (called Coal 
Rogers' Final Roi>ort.1 but hus always been rejected 

a first class coal. 
iranco of tlie parting in the bed at Osceola, and 

down the Moshavinon, with the record of the old 
; on Coal Hill towards the mountain crest, and the 
f the abandoned mine 2 miles south-east of Phi lipe- 
acfs, with the analyses given, would indicate that 
ondition of this bed through the region south-east 
innon, in this jiart of the basin, is that of a parteil 
JUS coal bed. 

lg is smaller at Powelfon Colliery, but the coal car- 
able pyrites. 

(light opening made on the north-west side of the 
icr favorable. A very imperfect description of a 
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bore hole at Philipsburg describes the bed as having been jiassed 
through, over 6 feet thick. 

"Where opened recently one mile north of Iloutzdale, at the 
Diamond mine and others, the coal is in most excellent condi- 
tion, giving its full thickness of 4J to 5 feet of good coal. 

Coal Bed C may be briefly dismissed. It has never been 
opened as a bed of sufficient size to compete with the other 
beds in producing coal for shipping to market. It may, and 
probably will, in places, and for moderate distances, increase to 
a workable coal bed, say 3 J to 4 feet thick. It is shown in many 
of the vertical sections and may be called an average 2 foot to 
2 J foot bed. 

Coal Bed D is extensively worked : and the measurements 
and analyses already given in Chap. Ill show it as a regular 4 
foot bed, increasing in places to a greater thickness. The coal 
yielded is an excellent pure steam coal, very even in character. 
Between Osceola and Morrisdale this bed D is the one worked 
for shipment. It occasionally shows irregularities of roof and 
floor, but to a less extent than bed B. 

Coal Bed D' is opened in only a few places and never shows 
more than 80 to 33 inches of coal, though this coal is usually 
of excellent quality. It is so persistent in its average size as to 
afford little prospect of its becoming of any market value as a 
bed to supply shipping coal from this basin. 



CHAPTER Xin. 

General Remarks on the First Basin* 

The sketch map of the First Coal Basin and the cross section 
show how the upper beds D and D' occupy only a comparatively 
small region in the centre of the basin; going in on their 
south-east outcrop just north of Osceola, and coming to daylight 
on their north-west outcrop on Goss Hill. This is but a narrow 
belt, some 3 miles wide. The map also shows Coal Bed D in 
the hills south-east of the Moshannon creek ; but it is well up 
in the hill, must have much crop coal, and covers a very mod- 
erate area. But as the basin is sinking to the north this coal 
bed D, which is high in the hill tops just north of Osceola, 
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cumee down, until opposite Pliilijisburg it is low enough to 
ppread Iiroadlj out througli and under the bills. 

The extreme north-west outcrop of the coal, as it rises to the 
First Anticlinal sub-axis, is apparently about 1 mile or IJ miles 
north-west of the Morrisdale Mine. Tlie basin, moreover, cea^s 
to sink to the north, but on the contrary rises in that direction; 
er bed therefore must shoot out into the air nortli- 
risdale. The broad flat at Philipsburg practically 
Is D and D' from the south-east side of the Kfoshan- 
t that place. Of course, for these upper beds, lying 
1 up in the hills, the erosion has been very heavy; 
area included between their general outer limits 
. have been swept off. Of the district mentioned 
1 on the map, probably one-third to one-half of the 
al of these upper beds has been washed away, 
Beds A and B cover, except in the valleys of the 
greater part of this division of the First Basin, from 
if Houtzdale to north-east of Morrisdale, and from 
n to the south-west into Cambria county. Coming 
jeds do on the south-eaat outcrop between Sandy 
Powelton, they pass through the hills, showing in 
; stream valleys, until they come out to daylight 
valley on the north-west side of Goss Hill, The 
oes in again into the hill on the north-west side of 
md rises out again into the air to cross over the 
sis, 

;d B is mined on the Beaver Branch of the Mosban- 
nd all along the Branch, nearly down to Osceola on 
eam, the coal is only from 20 to 30 feet above water 
ig thus low in the hills, it passes through and under 
in a broad and regular sheet, always readily aeces- 
l a great extent of valuable coal area. 
Houtzdale it rises regularly to the First Sub-axis; 
. Houtzville ("Webster Colliery) being 115 feet above 
lie mines and only 1 to IJ miles distant. South of 
Branch the coal rises more slowly to the Allegheny 
rest, coming up only 60 feet in the mile which the 
from the mouth of the Franklin Colliery to where 
t to daylight on the west bank of the Upper Mo- 
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shannon creek. It was not possible to obtain an accurate re- 
cord of the old boring at Philipsburg, but the coal was reported 
as a "6 foot bed." 

To the south-west of the limit shown on the map, the mea- 
sures holding these beds A and B extend on continuously to 
the Maryland line. 

The measures to the north-east of Morrisdale have already 
been described in Chapter X of this report. 



CHAPTER XIV. 

CharcLcter and uses of the Coal from the First Basin in Clearfield 

County. 

The coal shipped east to market from the Clearfield Steam 
Coal Basin is widely and favorably known, and there is already 
an extended and growing demand for the coal, on account of 
its high steam generating power and its value in working iron. 
Besides supplying large quantities to iron and steel works on 
the Susquehanna and Schuylkill, much coal reaches tide water 
at Greenwich Point and Amboy. Some idea of the stabilfty of 
the trade and its growing hold upon the market, may be in- 
ferred from the fact that in 1874, a year of almost unparalleled 
business depression, the shipment of Clearfield coal amounted 
to 658,315 tons. In 1873, it was 620,300, showing a gain of 
38,000 tons for 1874. The basin is well located, geographically ; 
the coal lies favorably for economical mining, and the produc- 
tion can at any time be largely and suddenly increased to sup- 
ply any extra demand. 

Though with only some ten years of reputation upon them, 
these coals now rank in the market with the best known and 
esteemed iron and steam coals ; and the analyses given in the 
body of this report, with the description of the mines, show the 
average excellent character of the coals, both from the mines 
working Coal Bed B and those working Coal Bed D. 

It may be noted here that these coals are frequently, perhaps 
usually, termed semi-bituminous coals. They are truly bitu- 
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>", having over 20 per cent, of volatile matters on the av 
i^hilc the term aemi-bituminoua belOQgB tq the Cumber- 
jwanda, Blosaburg, &c., coals, which average between 15 
per cent, of volatile matters.* 

ier to facilitate comparisons of the anal jeee of these coals 
lalyseB and power of other standard coals, the analyses 
loals, cokes and ash, of the mines described in the pre- 
report and that on Clearfield countj, are taken from 
es prepared by Mr. M'Creath, Chemical Assistant of the 
cal Survey, and grouped together in convenient form, 
i by a condensation of Johnson's tables, showing the re- 
f steam raising power to chemical composition. 
CUarJield County Coals. 
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Name and Locality of Clearfield County Collieries. 

Now 

1. Penn Colliery, Iloutzdale, b\ miles S. W. of Osceola. 

2. Franklin Colliery, Houtzdale, 5 J miles S. W. of Osceola. 

3. Eureka Mine, Iloutzdale, 5J miles S. W. of Osceola. 

4. Sterling Mine, Houtzdale, 5 J miles S. "W. of Osceola. 

5. Moshannon Colliery, on Beaver Branch of Moshannon, 3} 

miles 8. "W. of Osceola. 

6. New Moshannon Mine, north side of Beaver Branch of Mo- 

shannon, 3J miles S. W. of Osceola. 

7. ITew Moshannon Mine. Analysed by Booth & Garrett. 

8. Hale's Colliery, 1 mile N. of Osceola. Upper Bed. 

9. Hale's Colliery, 1 mile iN". of Osceola. Lower Bed. 

10. Mapleton Colliery, on Shimmel's run, \\ miles N. of Osceola. 

11. Logan Collierj^ on Shimmel's run, 2 miles N. W, of Osceola. 

12. Laurel Run Colliery, on Shimmel's run, 2 miles N. N. W. 

of Osceola. 

13. Decatur Coal Co.'s Colliery, J mile N. of Philipsburg, Cen- 

tre Co. Lower Bench. 

14. Decatur Coal Co.'s Colliery, \ mile N'. of Philipsburg, Cen- 

tre Co. Upper Bench. 

15. Morrisdale Mine, 3 miles K"; N". TV. of Ehilipsburg. Lower 

Bench. 

16. Morrisdale Mine, 3 miles N. H". W. of Philipsburg. Upper 

Bench. 

17. Derby Colliery, J mile "W. of Philipsburg. 

18. Eeiter's Coal Mine, near Karthaus P. 0. Upper Bed. 

19. Mon's Mine, J mile S. of Kylertown. 

20. Hill's Mine, f mile E. of Clearfield. 

21. Humphrey's Mine, 1 mile W. of Clearfield. 

22. Mason's Mine, 1 J miles W. of Clearfield. Upper Bench. 

23. Mason's Mine, 1 J miles W. of Clearfield. Lower Bench. 

24. G. W. Davis Mine, 1 J miles S. E. of Janesville. 

25. Jeremiah Cooper Mine, 1 mile S. E. of Glen Hope, Clear- 

field creek. 

Centre County Collieries. 

1. Williamson's Mine, on Williamson's run, 1 mile E. of 

Philipsburg. 

2. Powelton Mine, 3 miles S. E. of Osceola, Clearfield Co. 

Lower part of Bed. 
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3. Powelton Mine, 3 miles S. K of 
Bed. 



IIp(icr part of 



Jefferson County Coats. 
1. Brown's Coal Mine, 4 miles S. E. of Eeynoldsville. 

Analyses of Cokes. 
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Name and Locality of Collieries, {Analyses of Cokes.) 

. Clearfield Co. Penn Colliery, Houtzdale, 5 J miles S. "W. of 

Osceola. Coked in open air roughly. 
. Clearfield Co. Mapleton Colliery, on Shimmel's run, IJ 

miles N". of Osceola. Coked in open air roughly. 
. Clearfield Co. Laurel Eun Colliery, on Sliimmel's run, 2 

milcB N. N. AV. of Osceola. Coked in open air. 
, Clearfield Co. Decatur Coal Co.'a Colliery, 1 J miles N. of 

Philii;isburg. Coked in open air, 
. Clearfield Co. MorriadalcMine,3mile3if.N.'W.of PhilipB- 

burg. Coked in open air. 

Analyses of Ash of Coal. 
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Name and Locality of Collieries, {Analyses of Ash of Coals.) 

Pcnn Colliery, Houtzdale. 

Eureka Mine, lloutzdale. 

Mapleton Colliery, IJ miles N. of Osceola. .' 

Logan Colliery, 2 miles N. X. W. of Osceola. 

Decatur Coal Co.'s Colliery, IJ miles N. of I'hilipsbnrg. 

Morrisdale Mine, 3 miles N. N. "W". of Philipeburg, 

Powelton Mine, 3 miles S. E. of Osceola. Lower part of Bed. 
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The following table is «ondensed from Prof. Johnson's report 
to the U. S. Navy Department, on the steam raising power of 
the coals of the United States. As the analyses of the coals 
treated by him are given, a rough estimate of character can be 
made by comparing the tables of analyses of Clearfield coals 
already given: 



DXSIONATXOK OF COALS. 



Cumberland^ Md.^ eoaU: 

New York and Mmryland Mining Co. , 

Neff'8 , 

£Mby^8 **ooal In store, *^ 

Atkinson and Templeman's 

Easby and Smith 

*' Cumberland ^^ (nary yard,) 



Penntylwinia (bituminou9) eoaUi: 

I>auphln and Susquehanna 

Bloesburg 

Lycoming creek 

Quints run 

Karthaus 

Cambria Co 




Composition In 100 parts. 



9.777 

9.442 

10.018 

10.699 

9.965 



9.MS 
9.724 
8.911 
10.272 
9.091 
9.240 



1.785 
2.456 
0.669 
446 
803 
8.125 



8 



0.446 
l.Stt 
0.670 
0.836 
1.282 
2.455 



II 



sr 



vr 



i2.no 

12.676 
14.984 
15.6X2 
15.522 
14.168 



18.547 
18.927 
18.807 
17.868 
17.948 
19.019 



OD 

E 



0.714 



0.269 
0.853 
O.OM) 
0.102 
1.580 
1.6U0 



I 

8 

•1 

I 



73.508 
74.627 
76.264 
76.688 
74.289 
OT}.4iRf 



74.244 
78.108 
71.582 
T2.787 
78.770 
69.878 



9 



85.906 

84.870 
84.847 
84.<^ 
83.585 
85.829 



8|>.738 
88.881 
85.498 
81.198 
80.770 
78.526 



s 

1 



12.408 

10.348 

8.088 

7.334 

9.296 

14.963 



11.494 

10.773 

13.961 

8.4(« 

7.000 

9.158 



t 



9 

s 

5 

cr 
B 

I 



5.971 
5.880 
5.089 

4.9;r7 

4.7«) 
5.000 



0.874 
4.946 
5.181 
4.046 
4.110 
8.656 



Mr. A. 8. M'Creath, Chemical Assistant of the Survey, has 
devoted attention to the consideration of some questions which 
are of practical importance to all who use these coals in work- 
ing iron. These questions are : 

1. Amount of Phosphoric Acid in coal and ash. 

2. Condition of the Sulphur in the coal. 

8. The amount of loss of volatile matter when stored, tests 
being made of coal under cover, and of coal exposed. 

There has not been sufficient time as yet to gather the mass 
•of facts needed for a proper discussion of these points ; and the 
table of Phosphoric Acid percentages, and proportions of Iron 
and Sulphur in the coals, are reproduced below_^without com- 
ment : 
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efl'ect of weather waste on these eoala, there has 
Bufficieiit time to allow Mr, M'Creath to make the 
id long protracted investigations which are needed, 
an Railway Association had certain quantities of 
.Is exposed for twelve months, and re-examined, 



lowing losses were determined: 
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res would prove that the losses which were bub- 
•iglit, caloric power and yield of coke, though ap- 
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preciable after one year's exposure, are, in most instances, not 
BO great as .to counterbalance the profit arising out of laying in 
stocks at a convenient time. 



CHAPTER XV. 

Description of the Snow Shoe district of the First Bituminous Coal 

Basin in Centre County^ Pa. 

The Eastern sub-division of the first coal basin has been de- 
scribed in its development in the Osceola and Philipsburg re- 
gion. From Philipsburg the basin extends north-east, the 
Lower productive coal measures occupying only a narrow belt, 
and the underlying non-productive coal measures rising high 
on the hills which can only take in on their extreme tops the 
lowest beds of coal. This narrow line of coal measures con- 
tinues to the Snow Shoe Coal Basin, where the enclosing con- 
glomerate rock widens out, and the basin deepens and takes in 
over a very considerable area the same measures already de- 
scribed as showing near Osceola. 

North-eastward of Snow Shoe, these coal measures continue 
to occupy the hills or hill tops through the Beach creek, Tan- 
gascootack and Queen's run regions. They are all in Mr. Hodge's 
First Bituminous Coal Basin, having the Allegheny mountain 
axis for the soiith-east line of their conglomerate bottom rock 
and the First Anticlinal sub-axis as the limit to the north-west. 

It has already been stated, that the First Coal Basin is sub- 
divided into two distinct sub-basins by an anticlinal sub-axis 
which runs along its centre, parallel to its two sides. This sub- 
axis passes between Snow Shoe and Xarthaus, making WiQ 
Snow Shoe Basin the eastern sub-division of the First Basin, 
while the Karthaus Coal Basin is the western sub-division. 
Considered as a whole at this point the Allegheny mountain 
forms the eastern side of the First Basin, and the dying First 
axis, or Laurel Hill axis, 5 to 7 miles west of Karthaus, forms 
the western side. 

The accompanying map of the Snow Shoe Basin, (Plate VI,) 
is for the most part compiled from original work done by Mr. 
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Tierville, Chief Engineer of the Bellefonte aod Snow 
md. The map with the accompanying cross section, 

to explain the report ; and the cross section map, 
from Snow Shoe to the Nittany mountain, illustrates 
ire of the eastern escarpment of the Allegheny moun- 
3 point. 

il conglomerate of Rogers, (No. XII,) the base rock of 
' Productive Coal Measures, forms the crest of the 

mountain at the Snow Shoe, and ie made up at that 
t Karthaus, of about 250 feet of massive sandstones, 
pebble rock layers of rounded white quartz pebbles of 
es, from a pea to an egg. These conglomerate rocks 
3wly to the north-west, in fact are almost horizontal, 
il outcrop of any consequence is found for several 
li-west of the mountain crest, the nearest one being 

or four miles from it. 

a half miles south-east of Snow Shoe village, the hot- 
jmerate shows on the surface in lumps and boulders, 
lain is sharply edged up in that direction. To the 
if Snow Shoe, the map shows the Lower Productive 
tres continued in Sugar Camp Hill, and two miles 
r to the north-east the shales and thin sandstones ex- 

in Bed A, and perhaps Beds A and B of the same 
At the Beech Creek crossing, massive conglomeiate 
low in the stream bed. On the north of the basin, 

Conglomerate shows east of Germania, cutting off 
;ive measures to the north and north-west, while the 
hannon creek may be roughly taken as the limit to 
ind south-west. For the basin rises in nearly dU di- 
n its centre at or about the Snow Shoe mines, and 
nail black slate show is found high on the hill crest 
3 Little Mosbannon, there can only be there the low- 
jroductive coal measures. The basin, therefore, as 
ed, terminates to the north-east in the narrowing and 

basins leading towards Farrandsville, and to the 
in the narrow and shallow, and in most cases worth- 
!Oal measures which connect it with the Fbilipeburg 
, coals, 
•e of the basin is somewhere near Lucas and Aflkey 
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Hills, and it is at that point, therefore, that the deejiest expo- 
sure of measures is found. 

The section as determined by Mr. Sommerville, by shafting, 
is as follows : 



Fig. 31. 




Surface and cover, 
Coal, E. Upper Freeport, - 
Fire-clay, - - - - 
Concealed measures, - 
Sandrock, - - - - 
Coal, Middle Freeport, 
Brown ore and coal, 
Hard limestone, - - - 
Light colored day, 



26 

5 

5 
419" 

7 

2 

2 

26 

6 



Black slate, - - - - - 84 4 



^tuuulsh&^ 



jB^^SiaHf 



Slaty cannel, - - - - 
Coal, D, Lower Freeport, - 
Fire-clay, - - - - 
Slates, light colored, - 
Light colored sandstone, 
Coal, slate, "slaty coal," C, 



2 

58 

8 

16 6 
13 

4 



Black slate, - ' - - - - 11 6 



^-^ 







Grey sandstones, - 
Black slate, - 
Coal, bony, - 
Coal, B, - - - 
Concealed measures. 
Iron ore, 

Grey sandy slates, 
Coal, A, - 



17 
10 

1 

4 
45 

4 
14 

8 



Of the coal beds in the above section, the opening on Bed 
A is now fallen shut and the coal cannot be measured. It is 
reported to have yielded 8 feet to 3 J feet of good coal : and to 
have been quite free from sulphur. 

Coal Bed B of the section (Fig. 32) is opened and worked 
near the north-east point of Coal Hill. It is called locally the 
" Lower Bed." 

A measurement in the mines gives :— 

Black slate roof, hard and good. 



Fig. 82. 




Bony coal, • - 
Coal, - - - 
81ate, not persistent, 
Coal, ... 
Slate, persistent. 
Coal, sulphurons, 
Fire-clay, - 
Coal, left in floor, 
Fire-clay floor* 



0' 


11" 
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81 
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1 
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[brwarded for analysiB yielded, (M'Crealli) : 

0.750 

latter, 23.440 

)0n, 64.374 

.986 

10.450 

100.000 
,, 76.80. Color of Asb, grey, with red tinge. 
■igbt, shilling, contains veins of charcoal and 
ent." 

forwarded for analysis could not have repre- 
■age of the mine yield : the percentage of ash 

high. 

efly used for steam raising, being shipped al- 
for that purpose. 

the sectionls nowhere opened up in the basin, 
shafts and trial pits it has always been found 
3S8, usually showing as a mass of slate and coal 

1 in thickness. The development of the black 
,1 beds B and C is a noteworthy feature. 

if the section, known locally as the " middle 
i," baa been opened and extensively worked. 

"NVbere measured in the mine it shows : 
, BUck Hlate roof. 

Sluty cannel oonl, worthless, 8" to 2' 

Coal, 2 1" 

State, perslst«iit, . - . 6 

roHi, 1 e 

Slate, xieraistent, . . - i 

Coal, 6 

Fire-clay floor, 

ch of the coal is harder, and breaks out some 
; the lower benches are friable, columnar in 
em rather purer. 
ecimen yielded, on analysis, (M'Creath) : 

0.650 

natter, 24.560 

bon, 70.416 

.964 
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Ash, 



3.410 



100.000 
Coke per cent., 74.79. Color of Ash, cream. 
Tlie coal has a resinous lustre, contains thin veins of Pyrites 
a.iid Charcoal." 

The coal slack is roughly coked in the open air near the mine 
mouth, and yields a firm, compact coke. But it is carelessly 
done, and much slate gets in with the coal slack. 

A specimen of this coke yielded on analysis, (M'Creath); 
" "Water, 



Volatile matter, 
Fixed carbon, 
Sulphur, - 
Ash, 



.990 
2.950 

82.626 
1.104 

12.330 



100.000 
tUolor of Ash, red. 

The coke has a dull grey lustre, is very hard and compact, 
and with much slate in small pieces." 

The small coal lying directly on top of the Freeport Lime- 
«tone (the Middle Freeport coal of the section) is at this place, 
.as ordinarily elsewhere, an entirely worthless bed. 

Tlie Coal Bed E of the section, (Upper Freeport,) the " upper 

Fig. 34. bed " locally, is opened and worked at Mine 

VblbetJ^tCffJAffC No. 5. Where measured in the mine it showed : 

Roof slate. 

Coal, - - - - - 2 7" 

Slate parting, persistent, - 2' to 4 

Coal, 25 

Fire-clay floor, very soft. 

An average specimen of this coal yielded on analysis (M'- 
Creath): 

"Water, 1.280 




Volatile matter, 
Fixed carbon, 
Sulphur, - 
Ash, 



Coke per cent., 73.14. Color of Ash, cream. 



25.580 

68.937 

.613 

8.590 

100.000 
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The coal ia compact, with a shining lustre, very hard, and 
containing small veins of charcoal." 

The great thiekneaa of the black slate overlying the Middle 
bed (it is 34J feet thick) ia remarkable. 

The coal of the Upper bed ia said to have made excellent 
^nl-D. nnA 19 especially shipped for use in working iron 

be noted of theae three coal beds, B, D and E, aa 
Coal Hill (B and D) and in Lucas Hill, (B, D and 
e upper bed is very decidedly troubled ; both floor 
jing irregular and uneasy and pinching down, hi 
irregularities interfere somewhat with profitable 

)uble8 are not met with on the Middle bed, the only 
sowing, BO far as worked, being a heavy and trou- 
1 of 15 feet at Mines 6 and 7. AVTien this was over- 
thing was found smooth and regular as before. Mr. 
le states that in this case the trouble in the Upper 
oiida with the trouble in the Middle bed, and that 
a regular downthrow fault of 10 feet, having a gen- 
of north 8° east, and south 8° west. 
iS not been very extensively worked as yet, bat ap- 
> be troubled with irregularities. 
ddle Bed," Bed B, was opened at Gonzales Mine at 
^ the First Geological Survey of the State, and is 
in the Rogers' Final Report as showing 6 feet of 
ling a layer of cannel coal, 6 inches thick, running 
e middle ; with a roof of slaty cannel and the body 
made up of a beautifully brilliant and pure glance 
ig, strange to say, to the north-east. Such an abnor- 
lid only have been very local. 

izales mine ia now fallen shut. It was opened on the 
ed," the Lower Freeport Bed. 

sures as given in the section cross over the ravine of 
in and come into Askey's Hill, the upper bed lying 
: hill top: the rise to the north and northwest soon 
out into the air. 

V Shoe Milling Company are now putting trial ehafW 
end of Askey's Hill. The slight opening made in- 
t the coal measures there still dip slightly to the 
making Askoy Hill about the centre of the synclJ- 



SNOW SHOE DISTRICT. 



H. 78 



nal, for all the coals opened on the north-west side of the hill 
dip back decidedly to the south-east. 

The coal basin rising, as has been stated, in all directions from 
its centre, the lower coals of the Lower Productive Coal Measures 
all come to daylight north of the Little Moshannon creek. 
The openings on the large bed (the Lower Freeport) on Snow 
Shoe Coal Hill have hitherto supplied entirely the small local 
demand of the region, and no eftbrt therefore has been made to 
open up and work the coal beds in the vicinity of Moshannon 
village. The outcrops show and some few openings were made 
many years ago : but they are all now fallen shut. 

One mile north of the village a shaft on the north-west side 
of Askey's Hill, back of Holt's house, opened up a 30 inch 
coal and another small bed outcrops in the road near his house,, 
the vertical distance between the beds being about 40 or 45 feet. 

Hoy's mine is on the east side of Seven Mile Run, west of 
Holt's house. The mine ran in to the south-east, which i» 
down the dip, and is now drowned out. It is reported as a " S 
foot bed." On the west side of Seven Mile Run is a broad^ 
high hill, on the west side of which the coal beds begin to come 
to daylight finally, making the west or north-west side of basin. 

Two miles north-east of Moshannon village, Wm. Holt has 
opened up a small coal. 

The measures show imperfectly at his place and give the fol- 
Fig. 35. lowing section, (Fig. 35): — 

JltMhWUn/OW. • Hill top. 

Drab slates and thin sandstones, 

Coal, 

QonctaXed measureSf - • - • 

Coal, 

Thin slaty sandstones and gray slates, 
Blaok slates and shales, with lean 

hematite, ...... 10 

CJoal, - - "V'notaeen* 

Brown and gray shales and conceai^ 

mecuureSf ---..• 67 

Iron ore balls, «<8" 

Coal, 8 

Water level of oreek. 

Of these coal beds only the lower one is 
open and worked. The size of the beds above 
is given only as reported by Mr. Holt, none of 
them beinsr seen. 




15' 

«5,'' not seen 

30 

"4," not seen*'. 

55 



[. HEPOET OF PROGRESS BT F. PLATT, 1874. 

the ojtoning on tliis lower bed (Fig. 36) the coal m»- 
?ig. 36. sured :— 

^fffjUi ■- Blnck slate roof, - - i' 6" 

Coal, .... B"W8 
Slate, . . - , ' SJ 
Coal, .... 2 4 

Flrft-clay, --.26 
i^ireda^ 1, The coal averages from 28 to 30 inches in 
nesa in one bench, the upper 16 inches being of colnmnar, 
le coal and the lower 12 to 14 inches, very hard. As thia 
the only opened mine in the north-west part of the basin 
nens were taken for analyses from the upper and lower 
of thia bench. 
e upper bench yields, (M'Creath): 

"Water, 1.680 

Volatile matter, 21.870 

Fixed carbon, 71.108 

Sulphur, .612 

Ash, 4.730 

100.000 

Joke per cent., 76.45. Color of Ash, red. 

i coal has a shining lustre generally, some pieces dull me* 

lustre, iridescent." 

! lower bench yielded, (M'Creath) : 

"Water, 0.880 

Volatile matter, --■-.. 23.620 

Fixed carbon, 70.089 

Sulphur, .661 

Asli, 4.750 

100.000 
oke i>or cent., 75.50. Color of Ash, red. 
: coal has a very dull lustre, and shows considerable iri- 
ice." 

above analyses show an excellent character of coal. 

next coal bed, 70 feet above, called a " 3 foot bed," is not 
pen, but good, bright, firm bituminous coal from it was 
lying alongside of the trial shaft. 

opening on the next coal above, 135 feet above the ran, 
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is fallen entirely shut. It is reported a " 4 foot bed," and " much 
troubled by clay horsebacks and by pinching." 

Nothing shows at the old abandoned mine on the next bed 
above, 165 feet above the run. It is reported as a " 5 foot bed," 
billed locally the " 6 foot bed." 

East of Germania large masses of Conglomerate show in the 
road, marking that the Lower productive coal measures have 
risen into the air here and passed out of the hill tops. 

On the Mai'tin Long place, on the west side of the basin, a 
" 3 foot " bed of coal, opened and worked many years ago, is 
now fallen shut. It is apparently the same as the Hoy mine, 
already described. In the bottom below this old opening is a 
lean bog ore deposit. It is not extensive, and the ore is very 
light. Where the road crosses Seven Mile run, (at the junc- 
tion of Snow Shoe and Burnside townships) a " 3 foot" bed 
was opened in the creek bank many years ago. 

The five foot bed outcrops back of the School House in the 
hollow between Lucas and Askey Hills. 

Going north-west along the Snow Shoe and Karthaus pike, 
numerous outcrops of black slate and smut show themselves on 
the roadside. These are the lower beds of the Snow Shoe sec- 
tion, and are gradually rising to the north-west. These coal 
crops are seen north-west of J. Rapp's house, and near Beigh- 
tol's house ; and an iron ore show is found near the cross-roads, 
at Stewart's house. But the sandstone grows more massive on 
the roadside, and at or about the old Pine Glen the First Anti- 
fclinal sub-axis is crossed, massive fine grained Conglomerate 
making the surface rock everywhere around. 

Crossing the North Fork of Beech creek, at the north-east 
end of Coal Hill, we find the measures on Sugar Camp Hill par- 
tially opened up, only just sufficiently to show that the coals of 
the Snow Shoe section, (except the upper one,) exist in the hill 
tas workable deposits. 

The general nature of the coal deposit in the Snow Shoe region, 
the limited amount of the upjier Freeport Coal Bed, the much 
greater amount of the Lower Freeport Coal Bed, and the very 
broad extent of the lower beds, A and B, are shown in the cross 
section and dotted outcrop lines of the sketch map of the basin, 
(Plate VI.) Tlio?e dotted lines are only approximately correct. 
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satures, however, being kept Bufficiently close to &ct, 
umerous mines and trial shafts which are accurate!/ 

Snow Shoe Iron Ores. 
;ical section of the Snow Shoe measures, (Fig. 31,) 
Freeport iron ore resting on top of the Freeport 
the black band iron ore in the shales overljing coal 
. the iron ore overlying coal bed A. 
leport iron ore as found in the shaft and seen upon 
pB averages about two feet (in all) of " ore and some 
Middle Freeport coal two feet thick, resting directly 
t. A specimen of the ore from Yeager's place, west 
loe City, on analysis at the laboratory of the survej, 
'Creath): 

1, 80.250 

)hur .112 

sphorus, ...... .211 

liable residue, 19.630 

nen forwarded by Mr. Sommerville, waa probably 
I the underlying limestone, as it yielded (M'Creath): 

1, - - 5.000 

ihur, 599 

sphoma, -..--. .050 
lonate of lime, ..... 42.941 
x)nate of magnesia • • . . 22.764 

•Inble residue, 18.730 

len of iron ore from M'Master's place, near Snow 
yielded (M'Creath): 

, 85.800 

hur, ...... Trace. 

^horua, -...-- .204 

luble reaidoe, 16.050 

ecimen of the Freeport limestone of the Snow Shoe 
brwarded to Mr. M'Creath for analysis, and yielded' 
lonate of lime, .... 61.153 

lonate of magnesia, ... - 13.265 
hur, ...... Trace. 

sphoruB, -..-.. .287 
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The iron ore underlying tKe Lower Freeport coal, D, or rather 
overlying Bed C, is a black band iron ore, of good quality. It 
is called a " 20 inch to 36 inch" ore bed, as found in the shaft. 
Mr. M'Creath did not determine the percentage of carbon car- 
ried by the ore, but reports the other constituents thus : 

' Iron, 29.800 

Sulphur, .010 

Phosphorus, .201 

Insoluble residue, 17.60 

"When roasted, this ore yielded in the laboratory of the sur- 
vey, 43 per cent, of metallic iron. 

Mr. Sommerville also forwarded to the laboratory a specimen 
of this ore, (labeled clay band ore,) and it yielded on analysis, 
(M'C5reath:) 

Iron, 28.700 

jSulphur, .011 

Phosphorous, - - - - - .178 

Carbonate of lime, 
• Carbonate of magnesia, 
Insoluble residue, - - - - 23.600 
The iron ore overlying Coal Bed A is not now worked.* 
From the old opening it was possible to procure specimens, but 
not to verify the reported thickness of the ore bed, " 4 feet in all." 
Two specimens yielded on analysis, (M'Creath): 

No. 1. No. 2. 

30.100 32.600 



Iron, 
Sulphur, - 
Phosphorus, 
Ctxbonate of lime, 
Carbonate of magnesia, 
Insoluble residue, 



.086 
.364 



.013 
.993 



23.250 20.530 



*Thi8 bed was opened up some years ago, and in a report to the Snow Shoe 
Mining Company, by Morgan C. Davis, was described as follows: 

*<A8Bay of the argiilaoeoas iron stone found in shaft below Dutch Hen*s 
coal opening, (now known as Mine No. 4,)on the road to the New Saw Mill. 
This iron stone loses oy calcination, 23 per cent. ; 400 grains of the calcined iron 
stone yielded 168 grains of iron, or 42 per cent. 

'< The iron stone is found to be 4 feet 6 inches thick in the trial shaft in 
which it was found. It is irregular there on account of a fault («ie) coming 
in near the centre of the shaft, which presses the iron stone down to less than 
one-half Its thickness." 



n 
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JtiBt west of the Bummit of the Allegheny mountain, and io 
the hottom of the Serai Conglomerate of XII, pieces of hema- 
tite iron ore cover the Burface, and are found a little below it, 
over a limited area. The line of ore is not found extending 
along the strike of the measures, and there is no indication that 
a regular and persistent workahle deposit is to be looked for. 
A specimen of the ore yielded on analysis, (M'Creath): 

Iron, 41.000 

Sulphur, trace. 

Phosphorus, .692 

Insoluble residue, .... 25.250 
The above descriptions and analyses indicate a very favorable 
outlook for the iron ores of the Snow Shoe Basin. They are 
in considerable quantity, and from the openings at different 
points apparently fairly regular in thickness ; and their per- 
centages of metallic iron and low percentages of phosphorus 
and sulphur suffice to make them of excellent quality. 

For with the carbonate iron ores, and especially the "black 
band" iron ore in position to be supplied cheaply to furnaces 
in the Bald Eagle valley ; with the rich hematite iron ores of 
the Lower Silurian limestone valley, east of Bellefonte, in 
abundant supply ; and with the 8now Shoe coals at hand to 
make a cheap and good coke, it seems clear that the time for 
' the Snow Shoe iron ores, in large quantities, cannot 

Snow Shoe Coals. 
.1 from the Snow Shoe basin is so similar in character 
ipped from the First Coal Basin at Houtzdale, Osceola 
peburg, that it is only necessary to refer to Chapter 
lis report, in which the nature of the steam coal from 
Basin is briefly considered. 

jw Shoe region ships about 100,000 tons of coal to 
inually ; used mainly for steam generating purposes 
n works ; largely in the Lehigh valley ; and for loco- 
3 on the Philadelphia and Erie railroad, where it gives 
sfaction as a strong burning steam coal. 
led is a table of the analyses of coals and cokea from 
Shoe Basin, arranged for convenient comparison with 
given in Chapter XIV. 
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Snoio Shoe Coals. 






Ho. 


"Water. 


Volatile 
Matter. 


Fixed 
Carbon. 


Hulphur. 


Ash. 


Color Of Ash. 


Coke, 
Per cent. 


1 


.88 

1.68 

1.28 

.65 

.75 


23 62 
21.87 
25.58 
24.56 
23.44 


70.08B 
71.H«8 
68 !i:i7 
7D.416 
64.:<74 


.681 
.612 
.613 


4.75 
4.73 
3.59 
3.41 
10.45 


Red 


75.50 


2 


Red 


76 4& 


s 


rreani 


73.14 


4 

6 


Cream 

(Jray, with red tlnsr«. 


74. 7» 
76.80 



No. 1. "Wm. Holt's mine, west of Holt's hill, 2 miles north- 
west of Snow Shoe City. Bottom bench of bed, lower hard 
part of bench. 

No. 2. Wm. Holt's mine, Snow Shoe Basin, 2 miles north- 
west of Snow Shoe City. Upper part of bench. 
No. 3. Snow Shoe, mine No. 5, Upper Bed. 
No. 4. Snow Shoe, mine No. 6, Middle Bed. 
No. 5. Snow Shoe, mine No. 4, Lower Bed. 

Snoiff Shoe Cokes. 



No. 


Water. 


Volatile 
Matter. 


Fixed 
Carbon. 


Bulphar. 


Aah. 


Color oC 
Ash. 


1 


.990 


2.9G0 


82.626 


1.104 


12.330 


Red. 



No. 1. Snow Shoe R. R. Co.'s Colliery, mine No. 6,. Middle 
Bed, coked in open air from coal slack. 



CHAPTER XVI. 

Description of the Karthaus district of the First Bituminous Coat 

Basin in Clearfield county. 

The First Anticlinal sub-axis, carrying the massive sand- 
stones of the Serai Conglomerate or Millstone Grit high upon 
its crest, has its centre near the old " Pine Glen,'' on the Snow 
Shoe and Karthaus turnpike. This axis divides the First Coal 
Basin as the Viaduct anticlinal axis divides the same basin in- 
Cambria county ; the Snow Shoe coals representing the eastern 
sub-basin in Centre county, as the Bennington, Lilly's and 
Ben's creek coals do in Cambria county ; while the Karthaus 
coals represent the western sub-division of the First Basin in 
Clearfield county, as the Johnstown coals do in Cambria coun- 
ty. Hitherto Karthaus has been incorrectly placed in the 

Second Coal Basin. 

Qoins: north-west from " Pine Glen" to Karthaus, the lowest 
coals in and above the serai conglomerate are found at new Pine 
Qlen (Boak's) in a well ; at George Boak's, also in a well, and 
with black slate outcrops on the roadside just beyond ; on the* 
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Mulholland's house and near Loya house. All 
5 decidedly to the north-wewt ; and by the time 
:li of the SuBquehauiia ia struck, the massive 
8 come down from the hill tope and makes tlie 
ea of the river. It is here made up of coarse 
le, with only occasional pebbly layers, 
f the First Geological Survey of Pennsylvania 
Karthaus were very completely opened up by 
on Company, and were thoroughly examined. 
been out of blast for many years, the mineflare 
it is not now poseible to procure so complete t 
)f the measures as the one made at that time. 
■eproduced here from the Pennsylvania Final 

Slaty Bandatone (upU>theBammlt orthelilll,S65(Mt 
above the river) mid to oontain a ooal bed i 

thiclc, -79' 

Blackelate, 1 

Coal, (elevation 479') ----- 6 

Firo.cla7, poor, 3 6" 

Brown sandstone, ----- 45 

Coal, 010 

Fireclay, 3 

Limestone, ailiclouB, - • - - -39 

Shale, 1 

Brown Bandstone, ----- 38 

Coal, 3 

Slate, - - 18 

Gray sandstone, - - . - - - 87 

Coal, 8S 

Sbale, containing 28" of good kidney fonn 
iron ore (elevation 845') - - - - U 

Coal, - - - - - - - 1 

Brown aandstone and slate, - - - 31 

Coal, 1 

Slate, OS 

Coal, 2 8 

Fire-clay, ,-.--.-28 
Brown sandstone, . . . - - SS 

Coat, 18 

Flre-olay, ferruginona, . . . - g 
Sfaal 08, containing 26" of good Iron ore, oall- 
edtbe "Bed ore band" (elevation 288') 11 9 

Shale and slates, 22 

Coal, 1 

Kandstone, the "brown rook." 

Coal, thin. 

Saml (nnglomenite down to the river, 240*. 
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Fig. 88. The only coal now opened at Karthaus is 

7i^0UifSjai?Jb. *^^ " 6 foot bed," about 500 feet above the river. 
^ ^.■■■i Where worked at Reitur's Mine it shows: 

tf^.. 2"MMMH| Roof, black slate. 

^.sW^^^H Coal, 

ft^g^ ^^^^H Slate, 

p5rS^J Slate, 1" to 2 

Fire-clay floor. 

The mine showed an irregular and uneasy floor; the fire-clay 
coming up in one place, and for a distance of 30 yards cutting 
the coal down to 2 feet. But it is said to be usually a quiet 
and regular coal bed. 

An average specimen yields on analysis, (M'Creath :) 

"Water, .630 

Volatile matter, .... 24.630 

Fixed carbon, 70.396 

Sulphur, .654 

Ash, 8.690 

100.000 
Coke per cent, 74.74. Color of Ash, red. 

The coal is bright, shining, very hard, with small scales of 
Iron Pyrites." 

The above analysis is very flattering and fully confirms the 
statement in the Pennsylvania Final Report, that this " 6 foot 
Bed" was adapted to making a very sujjerior coke. Besides 
this upper coal, there are three others of a size suitable for min- 
ing, one of which is 3 J feet thick, and the two others each 3 
feet ; but none of these supply as pure a coal as the main seani. 

The limestone in this neighborhood is for the most part infe 
rior, and only one bed of it, 3 J feet thick, occurs in the series. 

Lower down in the Measures occur two important beds of 
iron ore. One of these, at an elevation of 345 feet above the 
river, is estimated to contain in all, 2 feet of good blue kidney 
ore in 11 feet of shales. The other lies at an elevation of 268 
feet above the river. It also exhibits about 2 feet of good kid- 
ney ore in a stratum of shale less than 12 feet thick. This 
band is locally called the " Red Ore," and Ib of a diflferent va- 
riety from that above it ; they are both of excellent quality. 
6-.H. 
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This ore, (mottled brown, nodular concentric, crust henwr 
titic,) gives by analysis : 

Carbonate of Iron, .... 19.86 

Peroxide of Iron, 84.80 

Carbonate of Lime, - - - - 4.50 
Silica and Insoluble matter, ... 30.40 
Alumina, --.*..- 1.70 

Water, ^ . 8.20 

Metallic Iron in 100 parts, - • - 83.95 
The above description is taken mainly from the Pennsyl- 
vania Final Report. 

" A specimen of this " red ore," forwarded to Mr, M'Creaih 
for analysis, yielded : — 

Insoluble residue, - - . . 21.040 

Iron, 34.000 

Sulphur, .054 

Phosphorus, 621 

The ore is a carbonate, partially converted into Oxide on out- 
side." 

Prof. Walter E. Johnson made analyses (in 1838) of the 

minerals found at Karthaus. He reports as follows : 

"Six foot Coal Bed." 

Specific gravity, 1.250 to 1.278 

Loss of water in distillation, .... 0.60 
Carburetted Hydrogen and other volatile products, 26.20 
Earthy residuum after complete incineration, - 5.05 
Carbon in the coke, 68.15 



100.00 
The coke is of medium hardness and in all respects woU 
adapted to the production of iron. The earthy residuum is 
composed of silex, alumina and oxide of iron with a portion of 
lime and a little magnesia." 

In anotlier analysis made in 1844, when testing the efficiency 
of American coals in the generation of steam, for the United 
States Is'avy Department, Prof. Johnson gives for the Karthaus 
"6 foot Bed:" 

Specific gravity, 1.284 

Volatile combustible matter, - - 19.580 
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Fixed carbon, 73.770 

Earthy matter, 7.000 

An analysis of this coal, made for the First Geological Sur- 
vey of Pennsylvania, is published in Rogers' Final report as 
follows : — 

Volatile matters, - • - ... 24.800 

Coke, 75.200 

Ash, 4.700 

Prof. Johnson's analysis of the Kidney ore is — 4 analyses :— 

12 8 4 

Speoiflc gniYity, 8.897 8.415 8.209 

Of water at 320O 1.200 8.900 > 27.420 27.42 

Carbonic acid by calcination at red heat, - 26.680 6.720 S 

Metallic iron, 88.330 50.600 86.100 84.54 

Earthy impurities, silica, dec, ... - 16.670 17.100 26.170 27.84 

Bpeoiflc gravity of pig metal obtained, - - 7.726 6.240 7.102 

Oxygen, 21.680 10.310 

Specimen No. 2, was the shell of the carbonate of iron 
weathered on the outcrop to a brown hydrate of the peroxide 
of iron. 

nis analysis of the " Red Vein" is :— 

1 2 

Specific gravity, 8.421 8.421 

loss by calcination, water, carbonic acid, <fec., ... 29.060 29.060 

Metallic iron, 35.910 36.070 

Earthy impurities, silex, alumina, <ta, 20.680 20 380 

Oxygen and other volatile products of fusion, ... 14.350 14.490 

Specific gravity of pig metal, - - - - - - - 6.787 7.272 

Prof. Johnson's analysis of the Upjier Limestone (Freei)ort 
Limestone) is as follows : — 

Si)ccific gravity, 2.780 

Loss by calcination, water and carbonic acid, 36.370 
Dry Lime contained, - - - - 36.080 
Protoxide of iron, ... - 6.970 

Silica, 12.000 

Alumina and Manganese, ... 8.580 

The abundance of these materials, their excellent character, 
and their immediate proximity to each other, all in the same 
hillside, naturally point out this Xarthaus region as a place for 
the manufacture of iron. This is especially worthy of note 
now, when the project of building a railroad up the West 
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of the Susquelian [la river from Xeating, on the Phila- 
and Erie railroad, is being strongly urged, 
baain extends north-east from Karthaus, down the Sus- 
iia, for several miles ; the large upper bed of KarthauB 
^ the hills above the neighborhood of Three Suns. At 
ter jxiint a- bed of coal 3 feet 2 inches thick has been 
associated with a layer of lime and one of fire-clay. 
rth-eaet of Karthaua Mr. Heckendom works a "5 foot" 
;id a coal mine (now fallen shut) was worked at Snar's 
A. boring made on the West Branch of the Susquehanna, 
below Karthaus, is thus reported : — 
Surface. 

Sandstona - - 72' 

Coal, - 1 1ft" 

Sandstone, white sad red, with soft rocks at 

bottom, 233 

Grer limestone rook. 

Strong salt-water at 303' iDelow the surfaee, 393 

irch Island Sun, which enters the Susquehanna below 
us, near the county line, several beds of coal were devel* 
any years ago. The moat important of these was opened 
hill between the forks of the stream. The bed ia re- 
fo show 6 feet of coal, and is regarded as the big Xart- 
d. A still higher seam, 4 feet thick, is found on the 
, about 30 feet over the large bed. Iron ore is found as- 
l with the shales enclosing it. Beneath the large coal, 
a stratum of limestone, 3 feet thick, outcrops. On the 
roperty farther west, two other coal beds have been 
They are reported as measuring 2| and 4 feet respec- 
ind occupy a position lower in the measures than the 
am. These openings are all long since fallen shut, and 
escribed from Rogers' Final Report, 
miles above Karthaus, on the river, the "red ore" has 
and, and is stated to be thicker than at Karthaus. Three 
igher up there occurs a bed of coal near the summit of 
heat hills, which measures 4 feet 4 inches in thickness ; 
are ia some reason to suppose, is part of the main Kart- 
im. Between the two localities mentioned appears a 
limestone. In this neighborhood the serai conglomer- 
sandstone occupy a position near the flats of ihe river. 
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The coal measures (Lower Productive) spread but a moderate 
distance from the river on either side, the underlying conglom- 
erate rising out and capping the hills everywhere from 3 to 5 
miles from the river, (ilodge in Rogers.) 

The First Anticlinal sub-axis running north-east through 
Morris township, crosses the Moshannon not far above its mouth. 
Crossing the high land of this axis between the West Branch 
of the Susquehanna and the Moshannon creek, the extreme 
north point of the lower productive coal measures of the First 
Basin is found somewhere near the head waters of Crawford 
run. For though the First Basin continues on to the Snow 
Shoe, yet between the above point and the Little Moshannon 
the conglomerate is near the hill tops, and the productive basin 
narrow and shallow. 

Near this point (at headwaters of Crawford run) a bed of coal 
was opened many years ago, but is now fallen shut. The black- 
smith reports it as working well in his fire, and as being " 6 
feet thick." There is no way of judging surely, but this should 
be bed A, of the First Basin section. 

Going south-west from this point the basin deepeiis, taking 
Fig. 39. in higher coal beds. At Kefter's mine, J mile 

JtSBt/tpsTkodk west of Kylertown, the coal shows : — 

4i|r JjHHI Black date roof, good. 

^^^^H Coal, good, 

^^^^^ Fire-day floor. 

The coal looks and mines out well. The measures are dip- 
ping gently to the south-east ; the mine being on the north-west 
side of the First Basin. The bed looks much like coal bed B 
of the First Basin section. 

Mr. J. Potter opened up a coal bed on his place, \ mile north- 
east of Kylertown ; and coal has also been opened on A. Brown's 
place, on the head waters of Orass Flat run. Two workable 
beds are reported at the latter place, separated by only 20 feet 
of measures. 

Limestone was once opened at Kylertown, (only a few feet 
above the road,) but it contained too much iron to bum well 
for agricultural purposes. Over the limestone is a small coal 
Bmut. None of the sections made in the First Basin to the 
south-west of this place have shown this limestone bed. 



n 



86 H. REPORT OF PROGRESS BY F. PLATT, 1874. 



At Mons' bank, J mile south of Kylertown, two coal beds 
bi.jw, separated bv thirty-five feet of measures. The lower bed 
shows : — • 

Fig. 40. Black slate roof, - - 6' 

JU&UfJSanJtg Cannel slate, - - - 8" 

OMmtisUf^^m^^^M Cannel slate, - 1 8 

^M'CMr/,/-;^^^^^M Coal, 6 

/^<M*i«<|f^^^H Fire-clay floor, hard. 

The coal is hard and has a cannel look, but is in no respect a 
cannel coal. An average specimen analysed (M'Creath): 

"Water, 0.750 

Volatile matter, 19.570 

Fixed carbon, - - - - - 69.833 

Sulphur, .677 

Ash. 9.170 



100.000 

Coke per cent, 79.68. Color of Ash, gray with reddish 
tinge. 

The coal is dull, with resinous lustre, very -compact and 
hard." 

Where this coal is opened again, some 200 yards away, the 
cannel appearance has entirely disappeared, and the coal show? 
simply as an ordinary and rather soft bituminous coal. 

The bed opened 85 feet above, shows only 18 inches of coal ; 
80 feet above the upper of these beds is a marked bench, which 
is apparently the bench of the limestone bed. 

Between Kylertown and Morrisdale, the outcrops of these 
small beds show occasionally on the roadside ; and also west of 
Morrisdale, until upon reaching the high land just east of Cen- 
tre Hill, the surface of the ground is covered with conglomer- 
ate lumps, and the centre of the First Anticlinal sub-axis is 
found. 

West of Centre Hill outcrops of black slate, and occasionally 
an insignificant coal smut show at Centre Hill, at Smacl's, and 
at Williams' Grove, (Bigler station on the Tyrone and Clear- 
field railroad.) At the latter place the hills rise from 200 to 
250 feet above the creek. Two benches show plainly, and it is 
reported that a 3 foot coal bed was opened on one of them. 
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On the south-eastern side of this western sub-division of the 
First coal basin the measures are almost flat, with an average 
very gentle dip to the north-west. But there seem to be several 
elight rolls in these almost horizontal measures which about 
neutralize the sinking to the north-west and keep the same 
measures on the level, pitching softly first in one direction and 
then in the opposite one. 

Passing, west and north-west along the Tyrone and Clearfield 
railroad from Blue Ball station, the point where the First An- 
ticlinal sub-axis crosses the railroad, about J mile beyond the 
station, is marked by a beautiful exhibition of the serai con- 
glomerate or millstone grit. Enormous boulders of fine grained 
white quartzose sandstone, with some brownish massive sand- 
stone, are found, and occasional massive layers of conglomerate 
rock with rounded white quartz pebbles of the size of a pea 
and larger. The mass rises as a wall 50 to 60 feet high. Some 
. of the loose blocks will contain over 2,000 cubic feet. As ex- 
posed here, this mass of sandstone and conglomerate should be 
in all some 200 or more feet in thickness. 

The railroad, following the stream, keeps in this conglome- 
rate, sometimes dipping softly in one direction and then back 
again, or about flat until near Wallaceton ; where overlying 
measures come in, and coal is found outcropping. In wells in 
the village a small coal is struck only a few- feet below the sur- 
face, with from 6 to 12 feet of fire-clay underlying it. "Where 
the lowest exposed coal was struck in a well, about 500 yards 
south-west of Wallaceton, it shows about 2 to 2J feet of coal 
with fire-clay floor and sandy gray slates for cover. Jacob 
Smael's mine had fallen shut ; but the props of the main entry 
were only 2 feet 9 inches high, and the bed of course must have 
been small. The dip, at this point, is slightly back to the south- 
east. 

At Shimmers opening, two-thirds of a mile north-east of the 
station, the main entry has fallen in ; but from the size of the 
opening the bed could not have been large. Gray slates overlie 
the bed. On the hill south of this mine, two small beds were 
once opened up, dipping to the south-east gently. 

At Ross Summit, half a mile northofWallaceton, a railroad 
<5ut shows : — 
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Top of cut. 

Thin bedded sandstone, - - 8' 

Sandstone, ----- 1 

Impure fire-clay, - - - 4 

Black slate, - - - - 3 6" 

Coal, 6 

Fire-clay in bottom, - - - 4 

This cut shows the unevenness of the measures in this neigh- 
borhood ; the summit being a small synclinal, the rocks on 
either side dipping gently in to the centre of the cut. 

Thence westwardly to Clearfield town about the same mea- 
sures are exposed, the conglomerate, however, being below the 
river at Clearfield town, but showing some small pieces oa 
Clearfield creek. 



CHAPTER XVIL 

Description of the Second Bituminous Coal Basin of Clearfield . 
country around Clearfidd and Cur^/DensviUe. 

The coal beds at and near the town of Clearfield have been 

considerably developed for local use, though no coal is shipped 

by railroad to market. 

The section (Fig. 41) shows the measures exposed on ShaVB 

Fig. 41. Hill, east of the extreme north end of the town,. 

Hill top. 

Sandstone, ..... 20^ 

Shales, (with impure Umestone?) 16 

Coal, 2 

Shales, ...... 51 

Coal, 8 4" 

Fire-clay and ahaleSy ... 6 

Fire-day, in all, - - - - 24 

Sandstone, ..... 5 

Black slate, ..... 7 
Coal, Peaoook, - - - - .07 

Concealed mecuures^ • • - 14 
Susquehanna Rivel ieyel. 

The main coal bed of the section measured as follows : % 

Shales. 

Roof, blaok slate. 

Coal, 1' 6" 

Slate, • - - - 1| 
Coal, . - - - 1 llj 

Fire-clay (?) floor. 
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The parting slate layer thickens in places to 2 and 3 inches, 
and runs down at times to 1 inch. The coal is bright and shin- 
ing ; the upper bench showing a tendency to run into a block 
coal. The coal shows iron pyrites ; and the parting slate i& 
filled with it. 

The bed above is only a two foot bed where opened in the 
same hill side. 

Coal has been opened on Mr. A. H. Shaw's land, two-thirds of a 
mile east of Clearfield. The mine is now fallen shut, but is re- 
ported as having yielded as follows : 

Shales, rusty, - - - - 25' 

Coal, 14" 

Slate, 10 

Goal, 18 

** The coal hard, and burning freely in the grate.** Some 80 
feet above the last, a small 18 inch coal bed was opened, hard 
and bright coal, but too small to work. 
The section (Fig. 42) shows the measures as exposed on a small 
Fig. 42. run one-half mile east of Clearfield, as follows: — 
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Hill top. 

Shales, SC 

Slate, ...... 4 

Coal, 2 10" 

Fire-day, 2 

Shales, 25 

Coal, small. 

CfoneecUed meaaureSf - - - 15 

Coal, 16 

Oonc&aled tneaswreSf - .41 

Shales, 25 

Coal, 14 

Slate, 10 

Coal, • - - - - 1 8 

Concealed meaaureSf - - - 70 
Level of Susquehanna River. 

A. M. Hill's mine, two-thirds of a mile east ox 
Clearfield, shows : — 

Roof, blaok slate, ... 4 

Coal, block, 12" 

Slate, 1 

Coal, 18 

Soft whitish flre-clay floor. 

The coal shows much pyrites and the slate is filled with it. 

An average specimen of the coal gives, by analysifl, (M - 
Creath): 
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"Water, 0.380 

Volatile matter, .... 22.280 

Fixed carbon, 67.995 

Sulphur, ...--. 2,465 

Ash, ... ... 6.890 

100.000 
!, per cent., 77.34. Color of Ash, dirty gray, with reddidi 
The percentage of Bulphur ia heavy. The coal is t^in- 
tumnar, very friable, with much pyiitee and charcoal in 

section (Fig. 43) gives the measures exposed on the east 
a hank of the SuBquehanna river at Clearfield, j ost out 
r, of the south end of the town, as follows : — 

Hill top. 

Shales, 25* 

Coal. 

Bandatone, .--.-. iff 

Shales, SB 

ISsndatoae, ..■■•.. 7 

•Slate, S 

Coal, 3 6" 

Fire-clay, ...... s 

Shales, mainly, ..... 83 

Slate, - 4 

Concealed meatTtret, • • . . 39 
Bottom of hill. 
The only coal of this section now opened ia Moore's 
coal, which showa roof grayish blue elate; coal 30 
inches; fire-clay floor. The coal looks bard, bright, 
clean and good, and is well spoken of for house use- 
West and north-west of Clearfield, the coals have 
3ned in many places for local use. 

umphrey's Bank, one mile west of Clearfield, on Wid- 
.n, 195 feet above the Susquehanna by barometer, the 
W3: 

Black slate roof. 

Bony ooBl and slate, . . . - {f ij" 

Coal, 2 

Fire-clay floor, . - - - - I fl 

Dal has been used in the Clearfield gas works, 
ich shows on the hill-sido 45 feet above the coal, and A 
id was once opened in the valley below at water level, 
telow the mine. 
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A fair average specimen of Humphrey's coal gave on aualy^5is, 
(M'Creath) : 

"Water, - ' 0.410 

Volatile matter, 21.800 

Fixed carbon, 72.903 , 

Sulphur, 1.087 ( 

Ash, 3.800 1 

100.000 

CJoke per cent., 77.79. Color of Ash, reddish. 

The coal is bright, friable, fracture showing chisel faced 
forms. Pyrites in veins." 

I Mason's coal bank is opened about one-half mile west of Hum- 
phrey's, and on the upper bed. It measured : — 

Black slate roof, ..... 4' 
Bonyooal, ...--- i 

Coal, 2' 4" to 2 6" 

Fire-clay floor, 16 

The coal shows some irregular small slate partings. 
An average specimen of the coal from the upper part of the 
main bench, yielded (M'Creath) : 

"Water, ...... 0.550 

Volatile matter, 22.650 

Fixed carbon, 72.616 

Sulphur, 1.334 

Ash, 2.850 

100.000 
Coke per eont.,"76.80. Color of Ash, red. 

The coal is bright, columnar, containing veins of charcoal 

and pyrites." ] 

An average specimen of the lower part of the main bench, 

yielded on analysis (M'Creath) : ! 

"Water, 0.480 

Volatile matter, 22.320 

Fixed carbon, 59.788 

Sulphur, 4.232 

Ash, 13.180 

100.000 
Coke per cent., 77.20. Color of Ash, purplish. 
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The coal has a glossy lustre, is very friable and contains a 
very large amount of Iron Pyrites." 

Such an analysis condemns entirely the lower part of the bed. 

Another opening on the " Humphrey's Bed" made 600 yardd 
east south-east of the first, showed about the same thing — ^two 
feet of good coal. 

A section of the hill at this point gives: 

Hill top. 

Shales, 20' 

Black slate outorop. 

Qrey and brown shale, and thin grey sand- 
stones, the whole indistinotly seen, 100 

Coal, 2 8" 

Shales, 40 

Coal, Humphreys, - - - -2'to26 
Concealed me<uures, - - ... 80 
Creek level. 

About one and a half miles north of Clearfield town, on the 
waters of Stone creek, Mr. J. Shaw has opened two coal beda, 
55 feet apart. 

The lower bed, 175 feet above the Susquehanna by barometer, 
measured : — 

Black slate roof, - - - - 8' or more. 

Bony coal, - - - - - !'• 

Coal, 28 

Fire-clay floor, hard. 

An average specimen yielded on analysis, (M'Creath) : — 

"Water, 0.520 

Volatile matter, 21.030 

Fixed carbon, 67.138 

Sulphur, .767 

Ash, 10.550 

100.000 
Coke, per cent., 78.45. C5olor of Ash, reddish gray. 
The coal is bright, shining, very hard, with slate and charcoal 

in veins. 
The upper bed, 230 feet above the Susquehanna River, by 

barometer, measured : — 

Black slate roof, .... 4' 

l- Coal, hard, some bone mixed, • 6'' 

Coal, ......26 

. Fire-clay floor, hard. 
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Some few non-persistent knife edges of slate run through 
the coal, which on the whole looks well. 

About one-half mile west of these openings are the "Old 
Collins mines," also opened on a branch of Stone Run. Here 
the same two beds show, 55 feet apart. Between these beds 
the rocks are massive sandstone, fine grained, brownish, mica- 
ceous. 

The lower bed measured : — 

Black slate roof. 

Bony coal, 0' 81" 

Coal, 2 

Firo-olay floor, hard. 

The upper bed measured : — 

Black slate roof. 

Coal, hard, some slate mixed, - - 0' A" 

Coal, 28 

Fire-clay floor. 

The coal looks verj well and does excellently for house use. 
Five hundred yards south-west of these mines, R. Shaw has 
opened up this upper bed. It shows : — 

Black slate roof, 

Bone coal, 0' 9" 

Slate, persistent, - - - - - 3 

Coal, 17 

Fire-clay floor, hard. 

An average specimen of this coal, yields on analysis (M - 
Creath) : 

Water, 0.870 

Volatile matter, 21.680 

Fixed carbon, 68.928 

Sulphur, 1.302 

Ash, 7.220 

100.000 
Coke per cent,, 77.45. Color of Ash, pinkish. 
The coal has a dull lustre, is columnar, very friable, iride- 
scent, with Pyrites and charcoal. 

The coal in this mine is cut down to a smaller size than in 
any other opening on the same bed examined. The coal beds 
of this section are singularly free from irregularities of floor or 
roof; carrying their regular, very moderate thickness of coal, 
and persistent slate partings for considerable distances almost 
unchanged. But in this mine the floor is very uneasy ; rolling 
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up at times two or more feet, and disturbing the coal everjr- 
where in the mine. 

The general dip seems to be locally to the south-west. 

All these openings as described are on only two beds ; the 
diflference in their height above the river at the different open- 
ings being due to the slight south-east sinking of the measures 
at this point. 

These beds, as well as those to be described opened higher 
up the Susquehanna river and over on Clearfield creek, though 
fairiy good in quality, are all small. The country is cleared 
and thoroughly cultivated for miles in all directions, and the 
numerous openings made for local use and the trial openings are 
suflElcient to render it extremely doubtful whether any one of 
the coal beds contained in the 400 feet of lower productive coal 
measures showing in this place can ever be expected to reach 
a marketable size over any considerable area. It would cer- 
tainly require at least a clear 3 foot 8 inches to a 4 foot 
coal bed to compete with the basins to the eastward, and no 
such regular and even 4 foot bed has ever been opened in the 
vicinity of Clearfield, although some special mines may reach 
close up to it. Of course, there is a steady and increasing de- 
mand for coal for home use, and for this purpose these mines 
will continue to be worked. 

The fire-clay which is opened at Clearfield, will be discussed 
in a separate chapter, in connection with the other fire-clay de- 
posits examined in the First and Second Basins, the Sandy 
Ridge, the Blue Ball and the Woodland fire-clays. 

The measures underlying the Lower Productive Coal Meas- 
ures at Clearfield are given by the record of a boring for oil, 
made at that place a number of years ago. The boring records, 
as well as samples of the rocks passed through, are carefully pre- 
served by Josiah W. Smith,Esq., of Clearfield, by whom they 
were kindly loaned to the Survey. 

One small coal, six inches thick, is reported as having been 
passed through a short distance below water level. The re- 
cord is: 

Surface — 
at 45' deep, ferruginous sandstone. 
62'| brown sandstone. 

78', light colored sandstone. ^ 

90', coarse iron-stained sandstone. 
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96', black slate mixed with sand. 
100', light oolored, crumbly, iron-stained sandstone. 
137', soft grey slate. 
150', crumbly, iron-stained sandstone. 
170', white sandstone. 
180', greyish white sandstone. 
200' to 215', dark oolored slate. 
233', light grey sandstone. 
288' to 300', day shite. 
320', slate. 
345', red slate. 
400' to 412', reddish slate. 
450' to 490', light oolored, greyish, slate. 

Not recorded until at 
855' to 860', light oolored sandstone. 

At between 400' and 500' below the surface weak brine was 
struck, and at between 700' and 800' strong brine was found. 
An analysis of this brine, by Prof. Geo. H. Cook, of iN'ew Jer- 
sey, gave : the copy furnished by Mr. Smith : — 

"Common salt, 69.010 

Chloride of Bittern, calcium, - - 25.090 
Chloride of Magnesian Bittern, - - 5.900 

100.000 

Water, 88.952 

Salt, 7.591 

Chloride Calcium, - - . - 2.767 

Chloride Magnesium ,- - - . .655 

Oxide of Iron, .007 

Silica and Earth, - . - - .028 

100.000 
A gallon of this brine weighs 8f pounds, and contains two- 
thirds of a pound of salt. 84 gallons contain 56 pounds of 
salt or one bushel." 

Passing up the Susquehanna River and near the bridge over 
the River, 2 miles below Curwensville, about the largest and 
best coal bed in this division of the basin was opened many 
years ago by Mr. Reed. " It lies between 80 and 90 feet above 
the River, dipping at a considerable angle to the north-west. 
The coal bed is here 3 feet 6 inches thick. It forms an excel- 
lent fuel as it has but little sulphur. Like most of the coal& 
of the First and Second Coal basins it affects a species of co- 
lumnar structure, being traversed by innumerable vertical fis- 
sures which render it somewhat friable. 
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Prof. "W. E. Johnson's analysis gives : — 

Volatile matter, - - 27.000 in 100 parts. 
Fixed carbon, - - - 73.000 
Earthy matter, - - 5.800 

Coal columnar, cubical, brittle, jet-black, with great lustre," 
If ear Curwensville and below the town a coal bed 24 to SO 
inches thick has been opened about 70 feet above the River. 
The next workable bed, the equivalent of Reed's Bed before 
mentioned, is perhaps 100 feet above the former. It has been 
opened both above and below Curwensville, on the higher river 
hills. "Where opened about 1 mile south-east of the town the 
bed is 3 feet 3 inches thick, including a band of slate, 2 inches 
thick, and 9 inches from the bottom. Higher up the river it 
has been opened by Dr. Hoyt and others, from whose mines 
large quantities were sent down the river in former years. Un- 
derneath this coal is a bed of limestone 3 or 4 feet in thickness. 
The following (Fig. 44) is a section of the coal strata in the 
Fig. 44. vicinity of Cui'wensville compiled by estimation 
(jTj-ugmsiilhi (^^^ Rogers' Final Report) : — 

"^^ HiU top. 

Concealed measureSy - - - 100' 

CoaJ, 3 

Fire-clay, ----- 2 

Limestone, - - - - -3'to4 
Shale, with two thin ooal layers, 25 
Concealed measures, - - 75 

Ix)wer ooal, - - - - 2' to 2 
Sandstone, . - - - - 50 

Shales, . - - - - 25 to river. 

One and a half miles above Curwensville, on the 
river, an old salt boring is said to have penetrated 
a six foot bed of coal, at a depth of 40 feet. Dr. 
Hoyt, who put down this well, makes the above 
statement. 

One-half mile below Curwensville, on the north 
side of the Susquehanna river, 30 feet above the 
stream, there is an outcrop opening on a coal bed 
on the lands of Patton and Hoover. The out- 
crop shows : — 

Blaok slate roof, - - - - 4' 

Coal smut, 6" to 8" 

Fire-<5lay, 22 

Coal smut, - - - - - -11 

Fire-clay floor, sandy, - - - 2 6 




3" 

6 



6 
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Massive sandstone underlies the fire-clay for 10 feet. Thin 
i>edded sandstones and coarse brownish and grayish shales over- 
lie the coal for 80 feet to a small bench, then 90 feet of shales, 
with small pieces of sandy hematite through the mass, to an old 
opening, (now fallen shut,) on the "4 foot" bed of coal, then 
shales 20 feet to hill top. 

These Curwensville coals are of excellent quality, but no bed 
rises above 3 feet 3 inches as far as opened. 

On Anderson's Hill, about one and a half to two miles west 
of Curwensville, an impure ferruginous limestone shows along 
the main road. A fire-clay ten feet thick overlies ir, and then a 
coal smut, called a " 30 inch" coal. 

Four miles above Curwensville, on the Susquehanna river, 
at J. Farwell's, is an exposure strongly resembling "the above. 
Fig. 45. The same impure limestone shows, with coal re- 
0^€nj. ported above and a yellowish and grayish sand- 
stone underlying. As this exposure is near the 
centre of the synclinal axis, while Anderson's 
Hill is rising rapidly to the second anticlinal 
axis, the difference in level is easily explained. 
Analyses of this so-called "carbonate ore" 
were made, (M'Creath,) and the specimens for- 
warded yielded respectively 4.80 per cent, and 
8.00 per cent, metallic iron. 

Going east from Clearfield on to Clearfield 
creek, Mr. Owens has made some openings to 
show the measures there. The section (Fig. 45) 
shows : — 

HUl top 

Slate, 80^ 

Bench, ooal T 

Slates, ahales and thin sandstoneSi 80 
Bench, ooal? 
Slates and shales, 
Limestone, 
Concealed mecLSureSy 
Black slates, 
Coal, - - - - 
Grey slates and shales 
Goal, smaU, 

Fire-clay, impure in parts, 
Concealed moaaureSf 
Ikiassive whitish and brownish 
granular sandstone. 





4 
42 
11 

2 
08 

2 

15 

105 



40 



7-H 



Bed of Clearfiold creek, sandstone. 
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The masB of fire-clay, 15 feet tHick, and in places 20 feet 
thick, is opened up and shows : 

Coal, small, on top. 

Impure olay, - - - 3' to 4' 

Hard olay, - - - 6 

Soft olay, . . . . S 

Hard clay, ... 4 

Soft olay, - - - - e toB 
arayish olay on bottom. 

is fire-clay was opened up, some 600 yards south of 
je, a bed of coal, 50 feet above it, had been opened 
ago, but ia now fallen shut. It ia reported as a "0 
It is the bed which underlies the limestone in fig- 
ich ia only two feet thick where opened near the 
) "5 foot" Btatemeot ia probably exaggerated, 
en of thia limeatone from Owens' place was analyzed 
reath, at the laboratory of the aurvey in Harnsbn^, 

anate of lime, - - - - 91.880 
3nate of magneeia, ... 1.892 

mr, .185 

phorus, ..... .031 

uble residue, ... - 2.770 
tone ia dark blue and cryatalline." 
inal Eeport mentiona that on the north side of the 
g> river, three-quarters of a mile above the town of 
iccurs a stratum of fire-clay of good quality, and 
hick. " ItB position is a few feet above the nver 
tic iron ore, seemingly of good quality, abounds in 
irt of the fire<!lay, two feet of which contain about 
ore." 

5 yards north of Clearfield station, on the Tyrone 
Id railroad, a well, going down at the time of the 
I, gave the following : 
Sur&ce, • - - - - • •2'to8' 

Small ooal smut, - ... - 1 
Loose rooks and olay, ■ - - . S 
Black slates, -■--.. 8 

Coal, 0" 

Plre-olay, with numsTons Iron ore 

balls 1q tba lower, 8', ... 8 
Coal and slate, - • - - - 1 
Pir».olay, - - . - - - 8 in shaft. 
Cool, 8" to 13 in shaB. 
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The beds are wavy and irregular, except the ore bearing fire- 
clay, which ran regularly as far as exposed. 

A layer of similar Oolitic ore, supposed to be the same, ex- 
Fig. 46. ists on Clearfield creek near the water level, at the 

Tnti^W point of the Long Bend, amounting to nearly two 
feet of ore balls in close contact. In the steep hill 
above this bed several seams of coal have been open- 
ed by Joseph Irwin, and the following strata are 
developed, as shown in the accompanying verti- 
cal section, (Fig. 46) : 




^iifi 






< • 






^^^ 



%^^y^ 
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>^sa&^Y^ 



Hill top. 

ConcecUed mecLSureSf 

Coal smut. 

Limestone, nodular. 

Slate, sandstone and shale, .... 

Coal, 

Fire-clay, 

Sandy shale, ....... 

Compact, obliquely bedded sandstone, 

Slate, 

Coal, 

Slate, -.-.---. 

Limestone, ....... 

Calcareous iron ore, 

Sandy shale, ....... 

Coal, in two benches, the lower one pyritous, 
Fire-clay, --..-.. 

Slaty sandstone, ...... 

Coal, 

Slate, with iron ore nodules, ... 

Coal, 

Slate, 

River at low water. (Rogers.) 



20' 



100 or more. 

1 6 

2 
26 
25 
25 

8 
5 

6 tor 

i> 

60 

4 6' 

4 
100 or more. 

1 6' 
12 

6 
3 



The only coal bed then opened up (it is not now worked) was 
the large bed beneath the thick limestone. The limestone is 
quite pure and burns to a good lime. 

It may be mentioned that near this place on Clearfield Creek, 
Mr. Geo. Butler handed for examination a specimen of Cerus- 
site, or carbonate of lead, with a trace of silver, which he re- 
ported as found in the neighborhood : but would not point out 
the place. It may also be mentioned that at two different 
places in the coal basins examined, specimens of imported Spie- 
geleisen were brought for examination with assurances of a 
regular bed existing close by. • , ' . * 
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A few miles farther up Clearfield creek, about one mile above' 
wliere Little Clearfield creek comes in, on Lambert's place, isan 
exposure of a very peculiar ore deposit. The lower massiw 
sandstones of the Productive Coal Measures, which have before 
been in the bed of the creek are here carried up well into the 
hills in obedience to the first anticlinal axia before mentioned, 
which passing somewhere near Stoneville, continues aouth- 
westward through Knox, Jordan and Chest townships. This 
axis baa been already described as the dying to the north of the 
Great Laurel Hill axia. At Lambert's, therefore, massive sand- 
stones, but without conglomerate layers so far as seen, make 
the sides of the creek for 100 to 125 feet above the water. Two 
hundred feet above the creek level, the surface of the ground is 
covered for some acres with a peculiar, rough looking iron ore, 
in lumps of all sizes, some of the pieces making from 150 to 2IW 
pounds. In the midst of this outcrop, which fades away both 
on the ends and sides, but continues longest and most decided 
dowc the face of the hill, a shaft has been pat down, which. 
shows thus : — 

Ontarop lumps on sarlaM. 

Looae nadstona piaoea, with soma few ore Inmpa, (T 
Ferrn^oDB asndatone with lean ore, ... 5 
Bed, olajey ore, - - - - - . .I'toS 
CIb7 Blste, ferruginous, with soma red an, • - 6 
White aandstone In bottom. 
A Specimen of the best quality of the outcrop surface <n 
]nelded on amilysis (M'Creatb): — 

Iron, 42.400 

Sulphur, - - - - - . - .039 

Phosphorus, . - _ - _ .082 

Insoluble residue, . . _ _ 23.120 

The above analysis represents an iron ore of very good qufl]ity» 

but the great mass of the ore deposit was leaner and more 

landy. 

The ore analyzed was a limonite, compact, with laminatai 
structure, and reddish brown color. 

Thirty feet above this iron ore there is the smut of a smaD 
3oaI, the lowest coal bed showing in these measures. 

About 400 .yards up a small run which enters Clearfield creek 
at this polpt, a'hogore is found, extending apparently over 



CLEARFIELD CREEK DISTRICT. H. 101 

some acres. As the stream bed here is at tlie bottom of the 
serai conglomerate, the bog ore may represent iron brought from 
the carbonate iron ore of XI, j ust below the conglomerate of XIL 
The ore deposit seemed to extend over an area of about one 
hundred yards in length along the valley, by about fifty yards 
in breadth ; the depth was not found, but apparently it was 
not great. 



CHAPTER XVni. 

Description of the Coal District of Clearfield Creeky in the First 
Bituminous Coal Basin of Clearfield County , Pa. 

Clearfield creek, after cutting through this First or Laurel 
Hill anticlinal axis at Lambert's, comes again into productive 
coal measures, and runs through them up to, and slightly be- 
yond Madera. 

An examination of the vertical sections already given in de- 
scribing the country from Karthaus to Clearfield creek, shows 
many points of difference. Without entering into these differ- 
ent points, which more properly comes under a discussion of 
thinning and thickening of the measures and beds of all the 
basins, it is sufficient to indicate that the limestone near the 
hill top at Karthaus and on Clearfield creek, may be sufficently 
identified with the Freeport limestone: the Upper, Middle and 
Lower Freeport coals appear, although in a sadly attenuated 
condition, and the coals below the Freeport group are shown in 
the openings around Clearfield. 

In going westward from Osceola to Madera, across the first, 
anticlinal sub-axis, the heavy outcrop of massive conglomerate, 
with white rounded quartz pebbles, ranging in size from a pea 
to an olive or an egg, marks the centre ot the anticlinal sub- 
axis at about Haggerty's, a little east of Amesville, in "Wood- 
ward township. Before reaching this axis, while still in the 
eastern sub-division of the First Basin, coal bed B is found 
opened at M. Walker's four miles west of Osceola, reported " 3 
feet 10 inches thick," the mine now fallen shut. Two and a 
lialf feet of black slates overlie the bed, and on top of them six 
feet of rusty, dark colored elates. Another bed was opened be- 
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lis one, in the ravine, many years ago. It is reported s 
bed, and would indicate that coal bed A also poeaena 
through this region. At A. "Walker's place also, one- 
lile beyond, the bo called " big bed" or " six foot" bod is 
ed aa once opened up in full thickness, with two bidsII 
hove, making it probahly bed B also in this case. After 
ig the anticlinal sub-axis and going west from Amesville 
dera, small black slates and coal smuts appear on the road 
narkedly at C. C. Shoff 's, and near the school boose ; but 
relopmeut is found until reaching Madera. 

the anticlinal sub-axis which has come south-westward 
the Blue Ball in a very straight line is here materiallT 
ed, or rather dies down gradually and is re-placed by an- 
ixia just east of it. Running south-westward from Am«- 
t is seen in Becaria township, west of tJtahville, as a very 
ing axis, carrying on its back the soft shales and slata 
the conglomerate. But at Janesville, due soath of Amo- 
ive miles, and therefore east of this dying anticlinal uiBi 
issive serai conglomerate shows very plainly on the ciwt 
3II marked anticlinal. These axes are therefore en eehda ; 
Ktending north-eastward as the vigorous axis alreidj 
i)ed, and the other going south-westward into Cambm 

ween Janesville and Amcsville, the lower beds of the Low- 
iductive Coal Measures come in, and coal has been opened 
>ully's and "Wliitesides' places. The openinj; on the road- 
M'Cully's,) was filled with water, and only two feet oi 
)uld be seen. 

> miles south-east of Janesville, and of course in the 'Etst- 
lb-division of the First Basin, the continuation of the 
iff, 47. Osceola and Beaver Branch Coals, coal baa been 
y.U^XKia opened and is worked on a small scale at the 
G. "W". Davis mine. The coal as measured in 
the mine shows: — 

Black Blat« roof. 

Coal, , . . . 2" 

Slate, . - . . l"to2" 

Coal, .... a e 

Flre-olay floor, 
coal is in alt probability Bed B of the Osceola secfion. 
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A specimen of the coal forwarded for analysis yielded as fol- 
4owB, (M'Creath) : — 

"Water, 0.640 

Volatile matter, 23.010 

Fixed carbon, 71.799 

Sulphur, .551 

Ash, 4.000 



75 






100.000 

CJoke, per cent., 76.85. 

The coal has a dead lustre, is friable, contains charcoal and 
Pyrites in veins, slightly iridescent." 

The above analysis represents an excellent coal : giving this 
'•bed through this region both size and good character. 

At Madera, on Clearfield Creek, and in the Western sub 

Fig. 48. division of the First Basin, a section of the hill side 
JKctdod (Fig. 48) gives the measures exposed as follows: — 

Hill top. 

Shales, 20' 

Small bench and ooal smut. 

Shales, 55 

Benchi reported once opened a 6' coal. 

Thin sandstones and slates, - - - - - 40 

Bench, not opened. 

Shales, baflT and brown, with a little lean hematite 

iron ore in small pieces, ..... 81 
Fire-clay, not opened, reported, ... - 9 

Black slate, -- 5 

Coal, not opened, caUed 5 

Shales and slates, ....--.41 
Slates, hard and dark colored, with nodular 

carbonate iron ore, - 9 

Black slate, - 5 

Ck>al, not open, called - 4 

Sandstone, ----.--.26 

CkMil, called 4 

Sandstone, .-..-.^-80 
Level of Clearlield Creek, ooal reported in creek bed. 

Not one of the coal beds on the above section is now opened 
.and worked. Mr. Jobling reports that he opened up the beds 
at 30 and 60 feet above the creek : the lower one four feet and 
the upper one six feet two inches thick. But all these openings 
.are now shut, and no such large and valuable beds were seen* 
In all the openings around Madera, a gentle dip to the south 
has been found. 



S 



L . 




104 H. BEPORT OF PROGRESS BT F. PLATT, 1874. 

Luthor'a opening on the bed, 30 feet above the creek, is al*> 
fallen shut and cannot be measured. 

Mr. D. "VV. Blair, of Pottsville, states that in a. boring made- 
at Madera the show waa : — 

Surface— 
At 33', micaceous saudstone. 
48', bard ivhite flinty Bandst4>n(!. 
110', pieces of bitamiiious ooal. 

The rock coming up with this coal appeared to be a brownieh 
conglomerate sandstone. 

North-west of Madera, on the ojiposite side of Clearfield credc, 
S'iff. 49. Mr. Ilaggerty haa opened up a coal (Bed B 

probably) 80 feet above the water. The coal 

measured in the opening : 

<^..rV-f^^^^H Black slate roof. 

.(fV . a-^^^^H * l''"^' 2' i" 

.^VfD B^^H Slate, .... 8 to 4" 

Coal, partially covered np, 2 
Fire-clay floor. 

Some bastard limestone, very sandy, lying outside of thfr 
Fiff. 50. mine, but not seen in place, seemed to have 
^&ai/ffop6 come from below the coal. A massive sand- 
stone, slightly congloraeritic, underlies this 
coal. The dip, locally, is very slight to the 
BOuth-«aet, (almost horizontal,) and the coal 
lies, therefore, slightly higher in the hill than 
where opened up at Madera. Going west on 
the road from Madera to Qlenn Hope, a coal 
smut shows on the road aide near Shoff'a 
house, half a mile west of Madera, about 80 
feet above the creek. Between Madera and 
Glenn Hope limestone has been quarried on 
the bank of Clearfield creek, about 40 or 50 
feet above wiiter level; a small coal amnt 
showing also 20 feet above the water. 
I Tlie mcasurcssbow but imperfectly at Glenn 

Ilope ; as seen in the hill, back of the village^ 
the section givea (Fig. 50) as follows : 

Hill l«p. 

Shales, ...... H' 

niack Blate, - • . • • ^ 
CouJ, 3 8" 
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Fire-clay, ----- 2' 
Grayish slates - - - - 12 

Limestone, ----- 6 
Shales and slates, - - . 49 

Bench, coal? 
Thin slaty sandstones and some 

gray olates, ----- 105 
Bench, coal? 

Concealed measures, • - - 35 
Bench, coal ? 

Slaty sandstones and shales, - 95 
Level of Clearfield creek. 

Only one coal is opened in this hill side, and that is the one 
above the limestone, and is worked by Dr. Caldwell : it yields 
but 82 iaches of coal. The coal is hard, good looking, and 
breaks out in blocks. The limestone is mainly blue in color, 
with some grayish layers, and burns well for lime for agricul- 
tural purposes. 

A specimen of this limestone from Caldwell's quarry, for- 
warded for analysis, yielded, (M'Creath) : 

" Carbonate of lime, - - . . 93.810 

Carbonate of magnesia, - - - 1.710 

Sulphur, .053 

Phosphorus, ----- .008 

Insoluble residue, - - - - 2.070 

The limestone is hard, compact, crystalline, and of a bluish 
gray color." 

This limestone can be identified as in all probability the 
Freeport Limestone, and the small overlying coal as the Middle 
Freeport Coal Bed. 

On the east side of the creek, Mr. J. Cooper has opened up 
one bed and is working it. The coal is small, not averaging 
over 30 inches in thickness. It is fairly good looking coal and 
answers satisfactorily for local use. 

A specimen of the coal forwarded for analysis, yielded, (M'- 
Creath) : 

"Water, 0.700 

Volatile matter, - - - . 24.020 
Fixed carbon, 64,951 
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Sulphur, 1.639 

Mh, 8.690 

100.000 
rinVe, per cent., 75.28. Color of Ash, red. 

coal has a dull luBtre, showing much oxide of iron, vray 
vith veins of pyrites and charcoal." 

srtical Bectiou made near thie mine, about one mile Bouth- 

'ff. 51. eaat of the vill^e, shows (Fig. 51} aa follows: 

Mnfftf Hill top. 

Shales, and Bome alubea, - - - BS' 

Grayish alates and thin taadatoaem, - 13 

SiLDdBtone, ...... 1 

Coal, 2 6" 

Fire-oUy, 1 

Concealed measures, - ■ . - 40 
Small black Hlat« outorop. 

Slat; Haudatoues and shalea, . - 70 
Level o.' Clearfield creek. 

At the south-east end of Glenn Hope village 
a fire-clay shows on the road side, not far ahove 
the ereek. The bed of Clearfield creek for some 
miles above Glenn Hope, is made up of mas- 
sive sandstones, usually grayish. At the bend 

road, near the school house, one and a half Fig. 52. 

juth-west of Glenn Hope, the following sec- , 

0W8 on the west side of the creek (Fig. 62) : /* 

Itop. 

lies, -. .....20' 

ach, email. 

t ehalea, .......4C 

acta, ooal T 

in bedded sandstonea and g»;lBh slates, 65 

J3k slate. 

ilea and BlateB, ...... 35 

iglomeritio eandstona, .... 40 

idstone, .......35 

rel or Clearfield oreek. 

le mouth of Witmer run fire-clay shows in 
of Clearfield creek. <%«/ 

. Leightner's place, on the east bauk of 
Id creek, one m ile above the mouth of Wit- 
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70 

88 

46 

9 
}2 
"3" 
15 
15 

5 

6 

8 
12 



Fig, 53. mer run, the following measures are exposed 
Zas^ifzefv' (Fig- 63) 

^'T«»^^S Hill top. 

''^^J^' ^ mmMl il Shales, 

Lean hematite ore in shales. 

Bench, small. 

Shales, ....... 

Coal, called ...... 

Limestone crop, sandy and poor. 
Gray slates, ...... 

Coal. 

Thin sandstones and shales, ... 
Coal and fire-clay partings, called, 
Brown shales, ...... 

Iron ore, carbonate, in layers. 

Shales, ....... 

Sandstone, 

Slate, 

Coal, called, ...... 

Fire-clay, ...... 

Sandstone, massiye, .... 

Level of Clearfield creek. 

The fire-clay exposed near the bottom of the 
section is rather sandy. The coal, 20 feet above the creek, is 
only partially opened up on the outcrop, not sufficiently to 
verify Mr. Lightner's statement of a "5 foot bed." The iron 
ore, 60 feet above the creek, is not opened out fully, but shows 
three layers of carbonate iron ore of six, three and four inches 
respectively, making 18 inches in alL It is reported to have 
shown as a ^^ 3 foot " bed of ore when fully exposed. 

A specimen of this carbonate iron ore of J. Leightner's, for- 
warded for analysis, yielded (M'Creath) : — 

Iron, 84.000 

Sulphur, .061 

Phosphorus, - - - - - .856 

Insoluable residue, .... 18.050 

The ore is a carbonate, minutely crystalline and of a dark 
grey color, with conchoidal fracture. 

The above analysis shows a very fair iron ore. 

The outcrop of coal, slate and fire-clay, 75 feet above the 
creek, was not in condition to permit of accurate measurement. 
Mr. Leightner's statement is that the bed showed when opened 
up on the crop by a trial pit : 



n 
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Black slate roof 

Coal, & 

Fire-clay parting, - - - i 

Ck)al, 8 

Fire-clay floor. 

The outcrop and bench are decided : but not bo large as to indi- 
cate the presence of any such great bed as named above. As 
the certain presence of a regular five foot bed would be of great 
importance in expediting the opening of this region to market, 
this bed should be proved in many places. It lies here low in 
the hill and covers a considerable area. 

The outcrops and benches above this bed have not been opened 
except the " 8 foot " coal bed, over the limestone, which was 
opened and worked, but is now fallen shut. It is said to have 
yielded a hard, bright, clean coal, strong burning and used raw 
by blacksmiths. The limestone is placed in the section from 
some few outcrop pieces of bastard limestone on the surface. 
A limestone, however, is worked, about one mile south-west of 
Leightner's place, and is four to five feet thick : and also on 
the west side of Clearfield creek, high in the hill tops, about 
at the level of this outcrop. 

The hematite ore in the shales at 240 feet above the creek 
level, is small in quantity and usually decidedly lean and poor 
in quality, though occasionally masses of very fair ore are 
found : and about the same thing may be said of every other crop 
of hematite ore in shales observed in these Lower productive 
coal measures during the season's work. 

A specimen of the better quality of this hematite iron ore 
from the shales, forwarded to Mr. M'Creath for analysis, 
yielded : — 

Iron, 40.800 

Sulphur, A trace- 
Phosphorus, .... - .596 
Insoluble residue, - - - - 25.600 
The ore is a limonite, hard, compact, silicious, and of a dark 
brown color. 

; South of Leightner's, the beds of coal shown in the section 
(Fig. 53) have been ojpcned and worked in various places in the 
past : mainly small openings, worked only for a part of the 
winter to supply the trifling local demand, and abandoned. 
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No measurements could be made. But from the statements 
made it seems in every way probable that one, if not two, good 
workable coal beds spread through this southern part of Bec- 
caria township on both sides of the valley of Clearfield creek. 

It must be remembered that these sections at Glenn Hope and 
at Leightner's on Clearfield creek are in the Western sub-division 
of the First Coal Basin : occupying geologically the same posi- 
tion as Xarthaus to the north-east of them, and of Johnstown 
to the south-west of them. 

The examination was not carried southward into Cambria 
county, nor westward on to the waters of Chest creek. The 
divide between the waters of Clearfield creek and Chest creek 
represents the centre of the dying First anticlinal axis before 
described. 

Coming eastward from where Clearfield creek passes the Cam- 

Fig. 54. bria county line, in Beccaria township, towards Utah- 

^ffnmSffi ville, the following section is found on Turner's Run : 




Sb* 



Hill top. 

Thin sandstones and slates, - - 55' 

Small black slate show. 

Thin sandstone and grey slates, - 80 

Sandstone, ----- 15 

Bench. 

ConceaXed measures^ - - - 35 

Bench. 

Concealed measures^ - - - 35 

Bench. 

Ckmecaled measures, - - - 50 

Bench. 

Concealed measures, - - 45 

Bench. 

Concealed measures, - - - 30 

Level of Clearfield creek. 



4S 



9c 



The highest point on the road between the waters 
of Clearfield creek and those of Muddy run is near 
Hopkins' house, 375 feet (by barometer) above Clear 
field creek. This represents apparently the dying 
;s»r^7w \ down of the First Anticlinal sub-axis which has been 
mentioned already as coming straight from the Blue Ball to 
Amesville, to die out between Muddy run and Clearfield creek. 
West of Hopkins, and 70 feet lower, a small black slate show 
is seen on the roadside. 
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of the crest of the diviile a email coal show is found at 
155 feet (by barometer) below the highest point. From 
le to Muddy run the Bame small black state crops are 
ind the run is found cutting deep, being only 15 feet 
Tjy barometer) than Clearfield creek at the mouth of 
s run. 

; eastward up the hill which divides the Muddy and 
luddy runs, black slate crops show at 20, 50 and 75 feet 
le water ; thin bedded sandstone at 110 feet ; and again 
ate near the Keystone Inu, at 165 feet above Muddy 
lie valley of the Little Muddy, (which does not cut so 
Muddy run by 75 feet,) is filled with masses of con- 
tc, with large white rounded quartz pebbles ; and thia 
issive coarse conglomerate is found at Janesville, 50 feet 
le stream. 

(cribing, in a previous chapter, the general geology of 
ity, the position of aftaira at thia point, with its anti- 
ces en echelon, was fully stated. 

roper relationship of these coals of the western suh-di- 
f tlio First Basin to those of the eastern sub-divisionr 
jt basins, and of the coals of the different vertical sec- 
each other also, will be discussed in a review of all the 
of the past season. Some few points show even at a 
There is much more limestone and carbonate iron or« 
estem than in the eastern sub-division of the First coal 

sceola and vicinity, in the eastern sub-division of the 

asin, there are three coal beds of workable size. A, B 

and two of them of excellent character, B and D. 

e Snow Shoe, also in the eastern sub-division, there are 

Is of workable size, A, B, I> and E ; and two or even 

good character. 

irthaus, in the western sub-division of the First Basin,. 

an abundance of coal, the beds of workable size and 

ility, and also much iron oi^e ; and at Glenn Hope and 

er's, along Clearfield creek, also iu the western sab^i- 

he sections show the presence of workable coal bedfr 

ron ore, 

■h the coals of these sub-basins above named come over 
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into the Second Bituminous Coal Basin across- the broad and 
gently rolling arch of the first axis, yet the vertical sections of 
the Second Basin show coals smaller in size and inferior in 
quality ; and also much less iron ore. 

The fire-clay deposits are large and good, both in the First 
and Second Basins. 



CHAPTER XIX. 

Description of the norihrWest part of Clearfidd county^ in the Second 

and Third Basins. 

Going north-west from Curwensville the limestone and lean 
carbonate iron ore crop is found at Holden's, high up on An- 
derson's hill, 400 feet Above the Susquehanna River, with the 
Bmall coal smut showing just above it, ad already described. 
Another coal smut shows 65 feet above the limestone and a 
fire-clay at 85 feet above. Above this, thin sandstones and 
shales to the hill top, 65 feet, with lean brown hematite showing 
in small quantities in the shales, which are very rusty. The 
hill top is about 500 feet (by barometer) above the Susquehanna 
River. Black slate shows on the road side west of Derrick 
run, and fire-clay outcrops at J. Ellinger's : but from this point 
on, the exposures are sandstones, massive, fine grained and oc- 
casionally conglomeritic in small grains, but without showing 
any layers of white quartz pebble conglomerate. The centre of 
the Second anticlinal axis is passed near Bloom's Run : for west 
of that place the sandstones, although almost horizontal, give 
a slight sinking to the north-west. At Packersville the whole 
surface is covered with small sandstone lumps, whitish and fine 
grained. The soil and roads are very sandy. 

Fire-clay shows in the road about half a mile west of Packers- 
ville, and a small black slate shows not far beyond. From this 
on to Luthersburg the outcrops of the black slates and clays 
are seen repeatedly on the road side as it crosses the hills and 
valleys. 

The measures around Luthersburg have been opened in 
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numerous places: and the openings confirm the section in 

Fig. 55. the Rogers' Final Report, which is as fol- 

^ZtO^iefalm^ lows, (Fig. 55): 
Hill top. 

■Xi Sandatone, - • • - 11' 
CoalT 

Limestone, .... s 

Sandstone, - - - - IS 
Coal. 

Shales, 30 

Coal, 1 

Shales and sandstonea, - - 40 

CoqI, 3 ff' 

Bondslone, • - - 40 

Coal, - 8 

Shalea. 

«rcely any caae where these coals have heen opened has 
ckness exceeded three feet. This of conree restricts the 
tion to the amount needed to supply the local demand. 

coal heds are developed north-east of the town. The 
me measures two feet six inches and the lower one two 
: inches to three feet. The lower coal is mined near the 
;ld turnpike, three-fourths of a mile east of the town, 
it is two feet eight inches thick. Forty or fifty feet abovw 
le turnpike, indications of the upper bed are seen, resting 
clay. The same bed was penetrated in a well on the hill- 

Luthersburg and proved to be two feet eix inches thick. 

bed one foot thick was cut through by several wells in 
;ber ground at Luthersburg. The existence of a fourth 
pears to be indicated by springs and black dirt on the 
,t east of the town. It gives no evidence of being lai^ 
s' Final Report of Pennsylvania.) 

lit this locality, on tbe Curwenaville turnpike, limestone 
sn quarried ; it is also opened on the place of A. Pentz, 
s-half mile north-cast of the town. It occupies only the 
round, and is three to four feet thick, gray, compact, son- 
lud when weathered, yellowish or brownish, from the 
t of iron which it sometimes contains. It is burned 
tiat for agricultural purposes, but will not make a whit« 
r plastering. These same measures spread north-east and 
vest very evenly and regularly, a limestone being found 
hill tops, and burned for lime, four miles north-east of 
shurg. 
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South-west of Luthersburg, the coal Bmut outcrops of these 
t>ed8 show repeatedly on the roadside between that place and 
Troutville. 

The vertical section (Fig. 56) is compiled from observations 
Fig. 66. made on the East Branch of Mahoning creek, one 
f^ulnlle and a half to two miles east of Troutville. The sec- 
tion is necessarily compiled from scattered points, and 
is only approximately correct. It shows: 

HiU top. 

Concealed measures^ ----- 14 

Bench. 

Mioaoeous sandstone and eoneealed measures, 49 




>s 



•#» 



8 or more. 


8 


6" 


73 




101 




4 




3 




9 




1 




10 




1 


8 




BLaok slate, 

Coal, Kopp% 

ConeecUed measures, 

Bench. 

Concealed measures, 

Slate, 

Coal, Peacock, called. 

Gray slate, 

Fire-clay, 

Rotten gray slate. 

Coal, *< under creek." 

The coal under the stream was covered over at the 
time of the examination, and could not be measured. 
It is reported as a "20 inch " coal, and that a blue 
carbonate iron ore was opened under it. 
The coal 20 feet above the creek level has been opened but is 
now fallen shut. It is a fair looking. Peacock coal, and is re- 
ported by Mr. Ginter as having shown a full "8 foot" coal bed, 
which burned well for domestic use. Massive sandstone lumps 
fill the valley of the East Mahoning creek, at this point. 
The next bench above is not opened. Kopp's mine on the 
Fia. 57. bench still farther above, is two miles east of 
J^fiSrJBJk Troutville. It measured (Fig. 57) : — 

Sandstone. 

Black slate roof. 

Coal, • - - . 3' 6". to 8' 8" 

Black slate in floor. 

The mine was partially filled with water and 
could only be imperfectly examined near the en- 
trance. It is stated that the coal measured four 
feet six inches at the head of the main entiy. 
8— R 
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The present bottom as seen does not look like the true floor, 
and the additional thickness is every way probable. The roof 
is good, tough and dry. The coal was quite tender and friable 
where examined near the mine mouth ; it is said to have been 
harder when under heavier cover. Some slate was found in ir- 
regular layers, but without any persistent parting. Bnt little 
pyrites showed in the coal, and in every way it gave evidence 
of being a valuable coal bed. 

The hill rises to the next bench, 55 feet higher up and not 
opened at all, and then 14 feet more to the hill top. As show- 
ing the local variations in dip which may be looked for in min- 
ing these flat coals, it may be stated that this Eopp mine is 
dipping to the south-west and south decidedly, while the reg- 
ular dip of the measures at the point is about north-west, and 
this abnormal dip is continued as far as the mine has been 
driven, (about 80 yards.) 

At E. Luther's natural opening one and a half miles east of 
Troutville, one-half mile above Pentz's mill, and thirty-five feet 
above the creek level, the coal measured : — 

Grey slates and dark slates, - - 8' 

Black slate roof, thin bedded, - - 2 6" 

Coal, 18 

Floor, not seen. 

The coal seemed to dip to the south-west. The hill rises 80 
feet above, but shows no marked bench. 

On the Bell and Kramer property, one and a half miles south 
south-east of Troutville, coal has been opened up, 69 feet (by 
barometer) above the creek. It measured as reported (for it has 
now fallen shut) : — 

Black slate roof. 

Coal, 2' to 2' 1" 

Slate, 14 

Fire-clay, tough, plastic, thick. 

The coal is rising to the north-west. . 

Another bench is found at 136 feet above the creek, where, 
with a pile of black slate thrown out from a trial pit, there are 
numerous pieces of blue carbonate iron ore. From the appear- 
ance of the pieces, the carbonate ore must be bedded in thin 
plates in the slates. The hill side rises one hundred feet higher, 
but without any marked bench. South of Troutville, on the 
Godfrey Weaver place, in Brady township, a bed of limestone 
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is exjioaed. It \a a fair looking, dove, colored limestone, and 
from its appearance when weathered, evidently contains consid- 
erable iron. 

Going south-east from Troutville, the outcrops of the beds 
given above are found in several places, but in all cases appear- 
ing to be small. At Weaver's place, at the north end of Bell 
township, a email ten to twelve inch coal, lying upon a fire-clay 
floor, is opened just above water level. Some 50 feet above 
this, a ten inch coal was opened, and a small bench shows about 
50 feet above this latter, but hafl' never been opened up. Pieces 
of a bastard, sandy limestone are found in the stream wash. 
One-third of a mile south-west of Weaver's, in Bell township, 
Mongold's coal mine is opened and worked. It shows (Fig. 58) : 
XV c.a Roof day alate, mnolDg Into block slate, 6* 

■^ ^9- °°- Bony oobI and slate, - - - - 1" 

mMftOB^t^BlB^. Coal, ....... 1U| 

Black slate, peislatent, .... | 

Coal, . . ^ . • . . 17 

Fire-clay floor, hard. 

The coal mines out hard and bright. Anav* 
. .. erage specimen yields on analysis (M'Creath): 

"Water, 0.860 

Volatile matter, 81.600 

Fixed carbon, 61.662 

Sulphur, 2.228 

Ash, 3.590 

100.000 

Coke, per cent., 67.64. Colorof Ash, brown with red specks. 

The coal is bright, with shining lustre, rather compact, shows 
little pyrites." 

The coal dips decidedly to the north-west. 

This coal mine is high up on the Second Anticlinal axis, 
which probably has its centre not more than from one-hatf mile 
to one mile south-east of the opening. It represents, therefore, 
one of the lowest, if not the lowest workable coal bed of the 
Ijower Productive coal measures, most probably coal bed. A. 
Massive sandstone boulders, granular, fine grained, but not peb- 
ble conglomerate, lie all around the vicinity of the mine, and 
the serai conglomerate sand rocks are therefore the surface rocks 
Bouth-east of the mine, to-and across the Second Anticlinal axis. 
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in, therefore,, that this part of the Third Coal Baain, 
round Luthersburg, yields only coal beds of moderate 
iiality; and at present only available for local use. 
orth-west from Troutville to Stump creek, small black 
ope and benches mark the place of these small slaty 
e Third Basin. North of where the Brookville juke 
imp creek, a decided bench shows near Heed's, 150 
irometer) above the creek. The hill rises 100 feet 
ide up of gray slates and shales, bat no other marked 

inch of Sugar Camp run, an affluent of Stump creek, 

9. three and a half miles south of the Spragae 

cK_^ mine, Mr. Brown has recently opened a coal 

bed just above water leveL The opening shows 

(Fig. 59): 

Pire-oUy roof. 

Rotten bone coal and slate, - 1' S" 

Fire-olay, --..-. 4 

Bod bone ooal and slate, - - 8 

Coal, hard, S 8 

Bone ooal, ..... 2 

rire-clay floor, hard, 
■age specimen of the coal yielded on analysis (XT- 

ter, 1.010 

atile matter, .... 27.790 

Bd carbon, 48.365 

jhur, 3.885 

\, 18.950 

100.000 
: cent., 71.20. Color of Ash, gray with pink tint. 

has a dull lustre, is slightly iridescent, with a large 

pyrites." 
ling, when examined, had only been driven in eight 

outcrop of the bed. A small black slate, one-half 
, shows about the middle of the main coal bench ; 
IS if persistent. It is possible that on driving further 
lore solid coal, some of the weathered bone coal of 

may prove to be workable coal ; but the roof, though 
abnormal one, (fire-clay) seemed to lie regularly in 
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place. It will be noticed that the coal shows an enormous per- 
centage of ash ; partially due, no doubt, to the nearness to the 
outcrop. The mine lies just across the western line of Clear- 
field county, and is in Jefferson county. 

The hill rises 128 feet above the coal, made up of grayish 
slates and shales. Though but little sandstone shows in the 
stream beds, yet this coal seems clearly to belong to the base of 
the Lower Productive Coal Measures. 

A carbonate " iron ore," opened up slightly near Shaefer's 
house, proved too poor in iron to be worth working. It over- 
lies the coal 80 feet. A small limestone bed is reported as once 
opened in the stream bed below. 

The waters of Stump creek, which flows into Mahoning 
creek, cut deep, the level of Stump creek high up on its waters 
where crossed by the Brookville pike being 50 feet (by barome- 
ter) lower than the Sandy Lick creek at Reynoldsville. The 
difference in level between the Sandy Lick creek at Reynolds- 
ville (1,330 feet of tide) and the Mahoning creek at Funxa- 
tawney, (1,1^2,) all in Jefferson county, is 188 feet. 

The hills on both sides of Stump creek, as it goes south-west 
down the Third Basin, are low and rise back very slowly, tak- 
ing in, therefore, but little of value. 

The iron ores of these measures, whether occurring aa hy- 
drated sesquioxides or limonites, or as blue carbonate of iron 
or siderite, have been mentioned wherever they showed suffi- 
cient quantity to give any prospect of workable value in the 
future. 

It has not been deemed necessary to mention specially all the 
cases where outcrops of nodular iron ore in shales or fire-clay 
were examined, nor the outcrops of lean, sandy hematite in 
shales. 

These nodular deposits, though at times fairly continuous for 
considerable distances, do not afford sufficient hope of regu- 
larity of deposit to justify a regular working of them alone. 
In the case of the " Clarion ore," the clays over the ore have in 
them a very varying percentage of ore balls : and in driving 
the gangways through the overlying clay, keeping the 6 to 14 
inches of solid ore in the bottom of the gangway, the mines at 
times find nodular masses almost sufficient to pay the entire 
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expense of mining. But this is rare, and the operation is so 
uncertain that it is safe to say that there is scarcely to-day ia 
Pennsylvania a single nodular iron ore deposit being worked 
alone, even on a small scale. 

It should be mentioned that in the shales overlying the 
Dixon Mine, near Evergreen station, on the Bennett's Brandi 
Division of the Allegheny Valley railroad, a fine red hematite 
shows in small pieces in shales. It analysed (M'Creath) 5T per 
cent, of metallic iron. But there was no evidence that it ex- 
isted in any quantity. 

It may be noted that Prof. T. Sterry Hunt, in his report oa 
the Hocking Valley, (Ohio,) reports red hematite as showing ia 
marked quantities in three places : As nodular masses on the 
surface, apparently above coal 8 of the Ohio system, overlying 
the Mahoning sandstone ; in masses on the surface, between 
coals 6 and 7 of the Ohio system, probably just over the Ma- 
honing sandstone ; and thirdly a stratum of two feet, charged 
with nodules of it, about 80 feet above coal 1 of the Ohio sys- 
tem, or at the base of the Lower Productive coal measures d 
Pennsylvania. An analysis of one specimen yielded 61 per 
cent, of metallic iron and only 2 per cent, of volatile matter. 

The coals opened in the extreme Western edge of Clearfield 
county, on the Bennett's Branch railroad, near Evergreen sta- 
tion, at Bell's, Rumbarger's Dixon's and other mines will be 
included in the report of the ReynoldsviUe Gas Coal Basin 
and a section of the Bennett's Branch road which geographi- 
cally belong to it. 



CHAPTER XX. 

On the Clearfield County Fire-clays. 

Tlie fire-clays of Clearfield county are opened and worked ia 
the First and Second Coal Basins, along the line of the Tyrone 
and Clearfield railroad, at Sandy Ridge, Blue Ball, "Woodland 
and Clearfield. 

The Sandy Ridge Fire-clay mines and works are at Sandy 
Ridge Station, on the Tyrone and Clearfield railroad, one mite 
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north-west of the summit of the Allegheny mountain. Where 



Fig. 60. 

41^ 



£y-f' 




-i»"'j 



^wlifS 



Bfciofi^ 



measured, the clay showed (Fig. 60) : 

Sandstone. 

Black slate, - - - - 1' 

Coal, 1' 

Fire-clay, worked, - - 6 

Fire-clay, hard, not worked, 2 or more. 

The hard fire clay layer which is work- 
ed, ranges usually from 4 feet to 6 feet thick, 
averaging 6 feet or more ; but ranges in 
places from 4 feet to 12 feet in thickness. 
A small coal bed one foot thick is reported as showing 25 to 
£0 feet above the black slate layer of Fig. 60. 

The clay worked is in three layers, and these are kept sepa- 
rate, the different qualities of these layers making them speci- 
ally valuable for different purposes. The top layer is said to 
be adapted for furnace bottoms; the middle layer, the hard 
clay, is used for bricks, and the third layer for making tiles 
and the in- wall of furnaces. The hard sandy clay in the bot- 
tom is not worked. 

Average specimens of these four layers of clay, yielded on an- 
-alysifl, (M'Creath) : 

1. Top layer. 2. Second layers 8. Third layer, 
lorn layer. 

Silica, 
Alumina, - 
Oxide of iron, 
Lmie, 
Magnesia, 
Alkalies, 
Water, - 



4. Bot- 



1. 


2. 


s. 


4. 


45.650 


44.950 


45.820 


74.950 


84.780 


37.750 


85.950 


15.940 


8.546 


2.700 


8.380 


1.899 


.112 


.802 


.112 


.106 


.619 


.216 


.573 


.407 


5.750 


.985 


4.130 


1.756 


9.650 


13.050 


10.130 


4.885 



100.057 99.953 100.045 99.943 
A glance at the above table of analyses shows why the hot* 
torn layer is not worked. 

An analysis of Sandy Ridge fire-clay made in 1870, by Mr. 
M'Creath, for the Pennsylvania Steel Company, and published 
by permission of the President of that company, yielded :- 

Silica, 45.880 

Alumnia, 88.920 



-I 
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Oxide of iron, - ... 4.68O 

me, .160 

igneaia, ---... .750 

kalies, ■ - - • . 4.643 

ater, 10.370 

100.403 
ove analysis agrees very closely with the average of 
analyses of the top, second and third clay Liyers. 
No, 1 (top layer) is massive, of pearl color, has a 
, and the outside of the lumps slightly fibrous. 
0. 2 (second layer) is compact, massive, has grsjidi 
h bluish tint on freeh surface. 

0. 3 (third layer) is compact, of pearl gray color, and 
plates and contains small acalee of mica. 
0, 4 (bottom layer) is compact, of pearl gray color, nn- 
ure, and containing small scales of mica." 
rka have a capacity of 16,000 bricks a day, ronuing 
, and the material shipped from them bears a de- 
ligh name. 

lays rest almost directly npon the serai conglomenite 
are therefore at the bottom of the lower productive 
ires. The clays run regularly, varying of course )» 

but keeping their general character and averagesise 
nent constancy. 

le average dip to the north-west foand at this point 
leposit sinks steadily down and passes beneath water 
le Moshannon creek. No fire-clay is worked of those 
inderlying the different coal beds of the first basin- 

The next point where fire-clay is opened and worked 
Is on the land of the Harrisburg Fire Brick Company, 
about two and a half to three miles west of Blue Ball 
station, on the Tyrone and Clearfield railroad, nnd 
400 feet (by barometer) above the railroad level. The 
opening shows (Fig. 61): 

BniT&M and clay, ..-..- 2" 
Impure fir«-olny, ..... 7 

Hard firejalay, 4 10" 

Boft Bre-olay underlying. 
Masdvo white m 
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"Where exposed in a shaft, north-east of the open work, the 
clays show : 

Surface and loose stufiT, .... 6' 

Coal, 2" 

Soft fire-clay, --....-6 
Hard fire-clay, - . ^ - - - 7 

Another shaft gave : 

Sar£ace and loose stuff', .... 6 * 

Coal smut, -- - - - - - 02 

Fire-clay, 6 

• Bark fire-clay, ......le 

Soft fire-clay, .--.---04 
Hard fire-clay, -..-.- 3 

Brown sandstone, .-...-02 
Massive sandstone, hard, white, in bottom. 

These clays are in three layers, called respectively, the upper 
layer, or " shell clay ;" the middle layer, or " block clay," called 
the best of the three; the lower layer, or "flag clay." 

Average specimens of these three clay lavers, forwarded for 
analysis, yielded (S. A. Ford^ 

Upper layer. 

42.700 

87.600 

2.385 

2.500 

.112 

.270 

.730 

13.840 



Silica, 

Alonuna, - 

Protoxide of iron, 

Titanic acid, 

Lime, - 

Magnesia, 

Alkalies, 

Water and organic matter, 



Middle. 


Bottom. 


48.850 


44.550 


37.550 


SSi.OOO 


2.145 


1.440 


2.825 


1.700 


.084 


.028 


.234 


.072 


.285 


.580 


14.170 


13.660 



100.137 100.593 100.980 

The upper layer is hard, compact, and of a dark bluish gray 
color. 

The middle layer is hard, compact, of a dark pearl gray color, 
with conchoidal fracture. 

The lower layer is hard, compact, of a light pearl gray color, 
with conchoidal fracture. 

The mine from which the above specimens were taken is ex 
tensively worked by the company. They have no works at 
Blue Ball, but forward the clay raw to the Harrisburg Fire 
Brick "Works, where it is manufactured into bricks. The 
works have a capacity of about 1,500,003 bricks per annum ;. 
easily increasable to double that amount. 
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The bricks are used for heating and puddling furnaces and 
for blast furnace linings ; chiefly in the Schuylkill, Susquehanna 
and Cumberland valleys. 

Moreover, the raw clay is shipped to Pittsburg to the Fire 
Brick Works there ; and is used for making pots for the glass 
works. It is also shipped east, though not extensively, to Fire 
Brick Works. 

The analysis of this clay shows it superior to the other Qear- 
field county clays examined ; though the analysis of small speci- 
mens must always afford an only partially accurate comparison. 

The bricks, however, bear a very high reputation, and the 
clay is in demand. 

It will be noted that these clays carry an average two and ft 
half per cent, of titanic acid, one of the Clearfield clays show^ 
ing one-half per cent, of titanic acid, and the others none. It 
is an interesting question how far the superior heat resisting 
qualities of fire bricks are affected by the presence in quantity 
of this rather unusual constituent. 

These clays in their floor, cover, character and size, resemble 
strongly the Sandy Ridge fire-clays, and give every evidence of 
being the same bed, altered but little in its passage under 
ground from the Sandy Ridge mine, on the crest of the Alle- 
gheny mountain, to this Blue Ball mine, where the clay is agaiB 
raised high up and comes out to daylight near the summit of 
the First anticlinal sub-axis. 

There is a bed of fire-clay struck in the wells at Wallace- 
ton : and from the measures exposed in the vicinity it is very 
possible, and even probable, that it is the same bed as that ex- 
posed at Sandy Ridge and Blue Ball. But if so it seems to 
have lost, temporarily, both in size and character. 

The Hope fire-clay works are at Woodland station, on the 
Tyrone and Clearfield Railroad, six miles east of Clearfield. 
The mines are opened on the south side of Roaring Run Brook, 
about 40 feet above the stream. Massive sandstone makes the 
country rock between the stream level and the floor of the mine. 
The hill rises 50 feet above, covered on the surface with sand- 
stone lumps, usually of moderate size, without any pebble rock 
^conglomerate. 

The working face of clay exposed measured. an average of 
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-about five feet of hard, good looking clay, with softer or more 
impure fire-clay in roof and floor. While a part of this five 
foot clay occasionally deteriorated temporarily in character, yet 
the general average of the bed, both in size and quality, is sus- 
tained with much regularity. ^ 

Another drift, about 100 yards away, shows nearly the same 
tiling : but with perhaps more of the inferior, and less of the 
valuable, clay showing in the working face. 

An average specimen of the clay forwarded, for analysis, 
yielded, (M'Creath) :-— 

Silica, 46.250 

Alumina, 87.500 

Protoxide of iron, - . - . 1.935 
Lime, --.---. .168 

Magnesia, .126 

Alkalies, ---..- 1.115 
Water and organic matter, - - - 13.540 

100.634 

The clay is hard, compact, of a pearl gray color and some- 
what slaty structure. 

The Woodland Fire-clay works are on the Tj'^rone and Clear- 
field Railroad, about three-fourths of a mile west of Woodland 
station. The mine is opened on the north side of Koaring Run 
Brook, and shows 4 to 5 feet of good hard clay in places, but 
varying both much and rapidly, the workable layer in some 
places being pinched down very small. A small 3 or 4 inch 
coal overlies the workable clay layer, and on top of the coal 
there come in several feet of darker and impure fire-clay. 

An average specimen forwarded for analysis yielded (S. A 
Ford): 

Silica, 45.450 

Alumina, 36.125 

Protoxide of iron, - - . . 2.275 

Lime, .168 

Magnesia, .342 

Alkalies , 1.290 

Water and organic matter, - . - 13.730 

99.380 
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The clay is hard, compact, of pearl gray color and slaty struo 
ture. 

These openings last mentioned (Hope and "Woodland) are ap- 
parently on the same hed ; and there is every probability that 
this bed is the same as the one worked at Sandy Bidge and 
Blue Ball. It may be said that this fire-clay deposit, resting 
on top of the serai conglomerate and below the coals of the 
Lower Productive coal measures, is widely distributed and well 
known in Pennsylvania. 

A fire-clay has been recently opened about three-fourthfl of a 
mile north-west of the Woodland station, on the Tyrone and 
Clearfield railroad. It is the same fire-clay as that opened, and 
already described, at the Hope and Woodland Fireclay mines; 
but the three inch coal seam which is present at those openings 
is entirely wanting in this trial shaft. 

About one-half mile south-east of the Hope mine, the bed 
has been opened again rand here the bed is fossiliferous, and 
the coal has thickened out to 5 inches. 

Two average specimens yielded on analysis, (M'Creath): 

Uftrd clay Soft day. 

No. 1 No. 2. 

Silica, 45.230 46.180 

Alumma, .... 38.030 36.880 

Oxide of iron, - - - 1.980 2.250 

Lime, .163 .173 

Magnesia, . - - - .237 .317 

Alkalies, - . - - .830 2.760 

Water, 13.605 11.580 

• Clay No. 1, is hard and compact, with slaty color. 

Clay No. 2, is compact, of pearl gray color, comparatively 
soft. 

At Barrett Station, on the Tyrone and Clearfield Eailroad, 
a fire-clay was opened some years ago, 95 feet (by barometer) 
above the railroad level, but was never worked for shipment 
to market. The clay was apparently of uncertain quantity, 
and had fallen oft* in quality. 

Fire-clay works have recently been established at the town 
of Clearfield. The mine opening is made in the hill side, east 
of the Railroad depot, at the north end of the town. Th^ 
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section showing on the crop where opened is a curious exaggera- 
Fig. 62. tion of an ordinary fire-clay deposit. It 

deCtifiSlelcU ^s ^ follows, beginning at the top : — 
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Coal, 6" to 9" 

Impure fire-clay, with shales inter- 
mingled, ------ 

Coal, 

Hard flre-olay, sandy near the top, 

Fire-clay, -,---- 

Fire-clay, ------ 

Fire-clay, with nodular iron ore 
balls, ------- 

Fire-clay, some few iron ore lumps. 

Carbonate iron ore balls, - . - 

Hard flre-clay, impure, - - - 

Sandstone, - - - - - . - 

Fire-clay and black slate, - - - 

Black slate, clayey, - - - . 

Fire-clay, - - - 

Coal, Peacock, - - . . - 

Where the clay was opened in the mine 
for working at the time of the examina- 
tion (July, 1874,) it showed :— 

Top clay and sandstone, 

Smooth clay, - - - . - 

Coarse plastic clay, - - - 

Coarse plastic clay, - - - . . 
Hard clay, used for terra cotta ware. 

Clay, .- 

Carbonate iron ore balls in clay. 
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The bottom clay layer of this section 
shows great irregularity , making a waving 
floor, the layers above, however, being more 
smooth and even. 

The different clay layers showed much 
diversity in character, some being quite 
sandy, while interleaved layers were evi- 
dently of excellent quality. The prevail- 
ing character of the clay, however, was 
over silicious, as the analyses given below 
plainly show. 

Since the examination the.valuable layers of this clay mass 
have apparently either diminished in size or retrogadcd in 
quality, as the mine is now abandoned and clay for the works 
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is brought from near Woodland Station, on the Tyrone and 
Clearfield Railroad. 

A full suite of specimens of this Clearfield fire-clay, forwarded 
to the Laboratory of the Survey in Harriaburg, yielded on an- 
alysisj (specimens 1 and 2 by A. S. M'Creatb, and speeimena 3, 
4, 5, 6, 7and8byS. A. Pord): 



loo.ois un.gsr too.M7 ».oo6 m.u4 w.«e» UKkia mjr 
specimens were selected by the superintendent of the 
am the fire-clay bed thus : 



No. 2, 

No. 3, 
No. 4, 



Iron ore balls in bottom. 
is hard, compact, and of a slaty color. 
is hard, compact, and of a slaty color. 
is hard, compact, and of a dark olive color, fractare 
a1, and structure slightly laminated, 
is hard, compact, and of a dark gray colon 
is hard, compact, unctuous, with gray color and slafj" 

is hard, compact and slaty, and of a slightly bloiali 

is hard, brittle, unctuous and of a gray color. 
is hard, compact, of a light pearl gray color, with cod- 
racture. 

veremade in tbesummerof 1874, at the Clearfield fire- 
ks of the standing up power of several well known fire 
The bricks tested were the Mount Savage, Dunkirk, 
"Woodland, Clearfield county, and two bricks made 
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from the best interleaved layers of clay in the mine of the Clear- 
field fire-brick works. The temperature was that of molten 
BteeL The Mount Savage brick, as might be expected from its 
high reputation, bore the test, but gave some signs of yielding. 

The Dunkirk brick stood the test admirably, giving but slight 
signs of yielding, and the Clearfield bricks bore the test about 
equally well. 

The fire-brick from the Woodland works was of good quality, 
but showed signs of yielding. 

The crown of the kiln, in which the experiment was made, 
composed of Clearfield bricks, was intact at the end of the test, 
showing great standing up power. 

It will be remembered that two points of great swelling in 
size of fire-clay beds on Clearfield creek have already been noted, 
though the quality in neither case seemed to be of the first order. 
It is diflicult to locate exactly in its geological position this 
mass of fire-clay at Clearfield. From the record of the old oil 
boring, already given, in which only one small six inch coal 
was found under this clay, it would seem to be safe to assign 
to it the same geological horizon at the Sandy Eidge and Blue 
Ball fire-clays. But the measures of the Second Coal Basin, 
here exposed at Clearfield, are very difficult of identification. 
The absence of massive sandstone, the numerous and invariably 
moderate sized coals, the great development of clays and clay 
slates, render it difficult to bring the measures exposed here in 
harmony with those showing in the vertical sections made at 
Osceola or Snow Shoe, in the Eastern sub-division of the First 
Coal Basin, or at Karthaus, in the Western sub-division of the 
same basin. 

This clay deposit is continuous for a distance, but was never 
observed in any other place in bo exaggerated a condition bb 
where showing at the Clearfield brick works. 

In order to facilitate a rapid comparison of these fire-clays 
with some well known and valuable clays, the analyses which 
have been given in describing the fire-clay mines are grouped 
below into tabular form, taken from the report of Mr. M'Creath, 
Chemical Assistant to the Geological Survey of Pennsylvania ; 
and below that a table of analyses of some of the best English 
fire-clays, the analyses being made by Mr. Abel, F. R. S., Chem- 
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ist to the English "War Department ; the table of English fire- 
clays, as it stands, being taken from a valuable paper on fire- 
bricks by Lieut. Grover, of the Royal Engineer Corps. It ia 
not intended to discuss the question of fire-bricks, but only to 
afl:brd opportunity for comparison, and to state some few con- 
clusions, Lieut. Grover's paper being freely drawn upon, ver- 
batim. 

With these tables there are also given two analyses of good 
clays from New Jersey, taken from the "New Jersey Geological 
Report of 1868.. 

The Survey has necessarily confined itself in this report to a 
statement of the analyses of the fire-clays examined, there hav- 
ing been neither time nor opportunity for a more elaborate ex- 
amination. But during the present year it is proposed to carry 
out a series of practical tests of the standing up power of these 
clays given above, together with other valuable clays in the 
State, testing at the same time for purposes of comparison, well 
known clays from other States and from England. These re- 
sults, conveniently tabulated, must prove of value. 

Analyses of Clearfield Fire-clays, 
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8. 
4. 
6. 
6. 
7. 
18. 
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44,050 
45.8n0 
45.820 
74.060 
42.700 
48.890 
44.650 
00.180 
64.850 
60.150 
87.930 
67.875 
63.680 
61.000 
51.960 
46.180 

4.<>.2ao 


37.750 
84.730 
85.9S0 
15.940 
37.600 
87.550 
88.000 
25.710 
28.770 
85.600 
20.150 
27.006 
28.820 
25.800 
81.250 
36.880 
88.030 
87.500 
36.125 


2.T00 
8.546 
8.880 
1.899 
2.885 
2.145 
1.440 
2.371 
1.218 
.845 
1.960 
2.619 
2.243 
2.847 
1.936 
2.2S0 
1.960 
1.085 
2.275 






.808 
.112 
.112 
.106 
.112 
.084 
.028 
.117 

. .100 
.112 
.084 

..112 

Trace, 
*-.06l 
.173 
.163 
.168 
.168 


.216 
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.578 
.407 
.270 
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.842 
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Prof. George H. Cook, in his report on the Geology of New- 
Jersey, (1868,) gives the following as analyses of two good spe- 
cimens of New Jersey clays : 



Silica, - 
Alumina, 



White clay, near 
3outh Amboy. 

43.200 
89.710 



"White day 
Tlrentoii* 

45.300 
37.100 
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!Zirconia, 
Potash, 
Lime, - 
Magnesia, 
Peroxide of Itod, 
Water, 



White claj, near 
South Am boy. 

1.400 
.870 



Stourbridge, 

Do. 

Do. 

Do. 

Do. 
New Castle, 

Do. 

Burton-on-Trent, 
Wortley, - 
Poole, 
Plympton, 

Do. 
Iledgerly, 
Holytown, 
Dinas, 
Kilmarnock, 
Glenboig, 



.740 
14.250 

99.670 
English Fire-clays. 



SlUoa. 


Alumina. 


65.650 


26.590 


67.000 


25.800 


66.470 


26.260 


58.480 


85.780 


63.400 


81.700 


69.800 


27.300 


63.500 


27.600 


56.630 


35.310 


65.200 


29.690 


68.600 


23.600 


75.890 


21.610 


76.700 


20.100 


84.650 


8.850 


59.480 


31.450 


96.200 


2.000 


59.100 


35.760 


62.500 


34.000 



Peroxide 
of Iron. 

5.710 
4.900 
6.630 
8.020 
3.000 
6.900 
6.400 
2.990 
3.070 
4.700 
1.960 
1.700 
4.250 
6.900 
.280 
2.500 
2.700 



White clay, 
Trenton. 

1.400 

1.300 

.170 

.220 

1.300 

13.400 

100.190 



Alkalies, 
waste, (to. 

2.050 
2.300 

.640 
2.720 
1.900 
6.000 
2.500 
5.170 
2.040 
3.100 

.540 
.1.500 
2.250 
2.170 
1.700 
2.640 

.800 



These bricks have been tested practically at the Royal Arsenal 
furnaces, and the results, in Lieut. Grover's judgment, justify 
the conclusion that the refractory values of fire-bricks vaiy in- 
versely with the amount of iron contained in them, and as a 
general rule the presence of six per cent, of peroxide of iron, 
warrants the absolute rejection of a fire-brick. This compo- 
nent usually takes the form of little black specks or mottled 
particles which are embedded in the material, and can be plainly 
detected upon breaking the brick. 

9— H. 
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aya proper are chemical compounds, occurring under differ- 
phases in numerous geological formations, and coosieting 
^'drated silicates of alumina, either alone or in combiiu- 
with Bilioates of potash, soda, lime, magnesia, iron, man- 
se, &c. 

le so called fire-claya owe their refractory properties to » 
ihle absence — differing, that is to Bay, in different clajs— 
ne, oxide of iron, and the alkalies of magnesia, potaesaand 
In refractory bricks, formed of baked fire-clay, the ailia 
be considered as a passive ingredient, acting mechanically 
event excessive contraction, whilst the alumina forma the 
nt which binds the particles together. 
le essential qualities of a good fire-brick may be clasofie^ 
llow9 : Infuaibility, regularity of shape, uniformity of ooifr 
ion, facility for cutting, strength and cheapness. 
fusibility seems to forbid in the brick's composition so modi 
en five per cent, of peroxide of iron, or three per cent, d 
lined soda, lime, potassa and magnesia. Generally epe>l>- 
a fire-brick should contain either silica or alumina in «i' 
according as it ia intended for exposure to extreme heat, 
>r a possible contact with metallic oxides, which wooid 
; a chemical re-action, decomposing it and acting aa a flio- 
I, in theory, the arches of a furnace should be built of nt 

bricks ; its sides, bridge and neck of aluminous brids. 
i'ercy considers that to boast properly of the quality of i"- 
ility, a fire-brick must well resist sudden and great es- 
se of heat ; it must support considerable pressm^ at a hig" 
erature without crumbling ; it should not melt or softeo 
sensible degree by exposure to intense heat long and nnin- 
ptedly continued ; and it should withstand, as far as pM- 
le, the corrosive action of slags rich in protoxide of iron, 
leommends as a test, that the fire-clay should be formed into 

sharp-edged prisms, which, on being enclosed in ft coveiw 
ble and subjected to an extreme temperature in an air or 

furnace, would denote a very high degree of refractoriwo 
e edges remained sharp, an incipient fusion of the materiw 
c edges are rounded, and a thoroughly inferior quality <» 
ire-clay if the prisms were melted down, 
■ength is obviously necessary to enable the bricks to avow 
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breakage in transport, and to withstand the pressure and cross 
strains to which they will be subjected when built into the 
work. It is stated by Rankine that the resistance to crushing by 
a direct thrust, the bricks being set on edge in an hydraulic press, 
is per square inch in weak red bricks, from 550 to 800 pounds; 
in strong red bricks, 1,100 pounds ; in fire bricks, 1,700 pounds. 
But experiments made at the Royal Arsenal upon isolated cubes 
of one and a half inch side, cut from fire-brick " soaps," and 
placed between small squares of sheet lead, gave the following 
results: 





Cracking weight, 


Crushing weight, 




lbs. per sq. inch. 


lbs. per sq. inch. 


Stourbridge, 


1,478 


2,400 


Stourbridge, 


1,156 


2,245 


New Castle, 


889 


1,512 


Plympton, 


1,689 


2,666 


Dinas, 


1,123 


1,288 


Kilmarnock, 


2,134 


8,378 


Glenboig, 


1,067 


1,556 



And the average crushing weight of ordinary stock bricks 
was found to be from 666 pounds to 866 pounds per square inch. 
Hence, all fire-bricks known may be said to have a strength far 
in excess of that which would ever be required of them in 
actual work. 

Bricks with a high percentage of silica, though having a 
high refractory power, should not be exposed to the action of 
slags rich in metallic oxides, or to the fumes from lead ores, or 
to proximity with alkaline substances generally. 



CHAPTER XXI. 

The Third Bituminous Coal Basin continued down Benneifs 

Branch Creek ^ into Elk County. 

In the reports on the Reynoklsville Gas Coal Basin, (Chap- 
ter XXn to XXVI,) and on the Fifth Coal Basin along Red 
Bank creek, (Chapter XXVII,) the line of the Low Grade di- 
vision of the Allegheny Valley railroad is included, excepting 



132 H. BEPOBT OP PKOGBESS BY F. PLATT, 1871. 



'3 



that part which lies along the Bennett's Branch creek between 
its mouth at Driftwood and its head waters where the railroad 
leaves it at the Summit tunnel. 

From the mouth of the Bennett's Branch, on the Siisque- 
hanna river at Driftwood, the Low Grade railroad following 
the hank of the deep cutting stream, runs for 10 to 12 miks 
through the measures of IX, the Ponent of Rogers, the hills 
which rise 800 to 1,000 feet on either side of the creek being 
capped by the massive white sandstones of the Serai Conglome- 
rate. It is not until this Serai Conglomerate has come down 
from the mountain top into the Third Coal Basin, at Benezette, 
formerly Winslow, in Elk county, that the railroad touches the 
productive coal measures. 

The high barren table land of the second anticlinal axis be- 
tween the Second and Third Coal basins was examined for the 
First Geological Survey, and there is but little to add now to 
the description then given. 

" Between the Karthaus hills of coal measures, in the Second* 
Basin, and those of Bennett's Branch, in the Third, there paaeej 
a wide tract of elevated barren country, consisting of the coarse 
rocks of Serai Conglomerate, which are here lifted to the sur- 
face by a broad and flat anticlinal axis. This axis of elevation, 
dividing the two coal fields, crosses the East Branch of Sinne- 
mahoning a few miles above its mouth ; then, curving gently 
southward, it passes the main Sinnemahoning at the mouth d 
the Driftwood Branch, to range in a west south-west direction 
through the high land dividing the waters of Clearfield creek 
from those of Bennett's Branch. The belt of country imme- 
diately along this line presents few mineral features of import- 
ance. The Serai sandstone and Conglomerate cap the highe^^ 
hills. Indications of iron ore occur in a few bog-ore springs 

*It has already been explained that the Karthaus Coal Basin was errone- 
ously placed in the Second Coal Basin in Rogers* Final Report of 185S ; KV- 
thaus, however, really being the Western sub-division of the First C<»1 
Basin. 

The broad hipjh table land between Karthaus and the Third Cool Basin on 
the Bennett's Branch, the country rock everywhere being the serai oongloin- 
erate, represents the effect of both the First, or Laurel Hill, and Second, or 
Chestnut Ridge, anticlinal axes, the synclinal basin between them amooot- 
ing to almost nothing and taking in on these hill tops, little or none of tb* 
productive coal measures. 
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vifiible near the Sinnemahoning ; but the great height and 
steepness of the hills, at the very summits of which it must 
lie, would render the ore, even if abundant, difficult of access. 

The synclinal axis marking the middle of the Tliird Coal 
Sasin crosses the East Branch of the 8innemahoning about 10 
miles above its mouth, and the Driftwood Branch at the same 
distance from its outlet, following the course of the stream. 
On the west side of the Driftwood Branch one bed of coal has 
been discovered and opened near the level of the highest lands. 
A body of productive coal measures may possibly exist between 
this and Bennett's Branch, though from the obvious shallow- 
ness of the basin here, the existence of such appears improbable. 
The country is excessively wild and rugged. The apparent ex- 
tension of the coal measures for five or six miles north-west ot 
Bennett's Branch, up Hick's run and Trout run, is a matter 
which claims some attention on the part of proprietors of lands 
in this quarter/' (Rogers' Final Report on Pennsylvania.) 

At Benezette, in the Third Coal Basin, the measures have 
been somewhat developed. Mr, Young reports the follow- 
ing section as showing on the high lands north of the vil- 
lage, the top of the Serai Conglomerate being 280 feet above 
the Bennett's Branch creek. The lowest coal bed of the 
section was not seen. The measures show, (Fig. 140,) as fol- 
Fig, 140. lows: — 

^JB^ne x^lb. hui top. 

^jCkicd z'dtmmmKmmmm ConceoUd measures, 

ConcecUed meaaureSj 

Coal, 

ConeeaZed mecuureSf 

Coal, 

Concealed measures. 

Coal, . . • 

Slates, 

Serai Conglomerate, (XII) 

The three foot bed of the above section is opened and worked. 

It looks very much as though these four small beds represent 
the one coal bed A ; the bed partings having temporarily thick- 
ened out from inches to feet. 

The fire-clay deposit on top of the Serai Conglomerate has 
not been opened at these mines. 



jDfxtl I'C 
JStaZas 2o 



IS 



7 10 




10 

2 
15 

3 
10 

2 
10 

1 
20 
50 or more. 



6 



6 



1 



134 H. BEPOET OP PROGRESS BY P- PLATT, 1874. 



Mr. Petriken, who owns this colliery, forwarded two sped- 
mens of his coal to Mr. M'Creath, at Harrisbui-g, for examiiuh 
tion. The specimens were : No. 1 from the three foot bed ; No. 
2 from the two foot eight inch (top) bed. 

These specimens yielded on analysis (M'Creath) : 

No. 1. Ko. 2. 

"Water, - - . - 2.460 2.920 

Volatile matter, - - 80.470 27.280 

Fixed carbon, - - 62.227 59.725 

Sulphur, . - . .823 .705 

Ash, .... 4.020 9.370 

100.000 100.000 

No. 1, Coke per cent., 67.07. Color of Ash, cream. 

The coal has a shining lustre, is columnar, friable, and con- 
taining iron pyrites. 

No. 2, Coke per c^nt., 69.80. Color of Ash, brown. 

The coal has a dull lustre, is somewhat slaty, and containing 
only a little pyrites." 

These coals show quite free from sulphur, and one of them ft 
little too ashy : but they should yield a good steam coaL 

From a point about half a mile above Benezette, up to Trout 
Run, a distance of about two and a-half miles, the fire-day 
overlying the serai conglomerate is in sufficient quantity and ot 
such quality as to make its existence a matter of considerable 
importance to the region. 

Mr. Young, who examined it, reports it as lying from SCO to 
400 feet above the creek, and as showing from three feet to 
seven feet of hard fire-clay, sometimes overlaid by a foot or 
two of argillaceous sandstone, topped by a little soft clay. At 
other places the soil rests immediately upon the clay. It is at 
present obtained by stripping, and is worked to a moderate ex- 
tent. 

A specimen of fire-clay from the Jones mine yielded, on 
analysis, (S. A. Ford) : — 

Silica, 44.450 

Alumina, ------ 88.945 

Protoxide of Iron, - - - - 2.135 

Lime, ------- .173 
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Magnesia, - . . - 
Alkalies, - - . . 
Sulphuric acid, - - - 
Water and organic matter, - 



.100 

.700 
Trace. 
13.287 



99.905 
The clay is hard, compact, with conchoidal fracture and 
pearl gray color. 

A specimen of fire-clay from the mine of E. Fletcher and 
Brother, two miles west of Benezette, yielded, on analysis, (S. 
Ford) :— 

Silica, 44.045 



Alumina, . . . . 






■ 89.445 


Protoxide of Iron, 






.940 


Lime, 






.075 


Magnesia, - . - « 






.115 


Alkalies, - - - . 






.720 


Sulphuric acid, - 






Trace. 


Water and organic matter, • 






. 14.138 



99.478 

The clay is very hard, compact, and of a light gray color. 

The Benezette clays are of excellent character, as the above 
^analyses show ; and the sincdlarity in the analyses, the mines 
being one and a-half miles apart, speaks well for the regularity 
of the clay deposit. There are no fire-clay works at Benezette 
as yet, but the raw clay is shipped for very considerable dis- 
tances, much of it to Pittsburg, and gives entire satisfaction. 
The clay is in quantity, cheaply accessible, its average character 
is good, and fuel for burning is in the same hill side. The fire- 
brick trade, therefore, of the region, has a bright outlook in 
the future. 

The Serai Conglomerate is high on the hills at this point, but 
at Caledonia some three or four miles to the south-west it has 
come well down to the stream. As the fall of the stream is 
slight this rise is due chiefly to the sharp rise of the basin to 
* the northward, and renders it probable that a vcrj- small amount 
of Productive Coal Measures will be found still further to the 
north-east, on Trout run and Ilicks' run. 

In the gray slaty Vespertine Sandstones there occurs a bed 
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of inferior Bandy limestone about four feet thick. This coq- 
taina many fossil shells and other marine remains, including- 
thoae of one or two species of fishes. Associated with this 
limestone we find many little yellowish balls of excellent iron 
ore. Between these and the serai rocks we meet with indica- 
tions of the hed of iron ore everywhere so prevalent in the urn- 
bral red shales, which formation itself seems to have thinned 
out. Up a little run, to be seen one and a-half miles below 
Caledonia, we find a deposit of the soft bog-ore, derived, as 
nsual, from springs flowing out of this part of the strata. We 
discovered a fine natural exposure of the bed of hard ore about 
one and a-half miles above Caledonia, on the edge of Bennett's 
Branch. At the latter place the current has cut away the loose^ 
rock and covering soil, leaving the ore in view under the over- 
hanging serai sandstone, the bottom of which is within eight 
feet of the water. Immediately beneath the sandstone Woe one 
foot of black shale, and under this three feet of brown shale, 
containing scattered nodules of ore, underlaid by a solid bed of 
ore, forming, with a very little shale, a bed between three and 
' — feet thick. This overlies a band of fire-clay. A recent 
of earth and loose rock, somewhat concealing the layer, 
nted our ascertaining its thickness with perfect preoiBion, 
rs' Final Report. 

B Serai Conglomerate, the exact thickness of which vras 
atisfactorily determined, varies from a moderately coaise 
tone to a rough quartzose conglomerate, in which the peh- 
,re occasionally larger than a turkey's egg. Large maases 
asely scattered in great abundance ; they present blocks ol 
zes and every degree of relative fineness of texture, and 
t of being easily split into fragments adapted to almost 
uilding purpose. 

a following vertical section (Fig. 141) represents the m**- 
exposed in this Third Coal Basin along the Bennett's 
;h. Some of the beds were found exposed on Wamers 
md other thin layers were detected on Mead's run, lying 
a to the east ; from these various data the somewhat dfr 
. section of the rocks has been compiled. The more coin- 
portion of the section terminates at the great bed of sand- 
, 100 feet thick : but we have introduced several of th* 



BEKNETT8 BRANCH. 



overlying beds 
cending the high 
The section si 
Fig. 141. 



the order in which they were observed as- 
lands north of the boufccb of the above Btreama. 



^'S 






Hill top. 

White mndBlone, ooarse, approAohingB oon- 

glomerate SO' 

Coal, Indicated by a benoh. 

Yollowlsh Bandatone, U 

(A bed of limestoue altber aboTe or below 

thlaatmtum.) 
Brown shale, tblckneaa nnknown. 
Coal, (opened at Bockawaf's, ou tbe tnm- 

ri pike,) a «" 

f^re-clar, 8 

Sandstone, gra;, alaty, with some intentrat- 

lAed ahaie, 100 

Black and dark abales^ oontaiolng kldnej- 

form Iron ore 90 

Coal', (upper 6'' alaty,) 8 

Fire-claj', 15 

Ftre-olay.blne.'goodqnallty, upper part ooo- 

taJnlng man; Iron nodalea, ... 8 
Ore Urotuni, with flreH}lay,(ln allS' e")aoin- 

prlaing oolite Iron ore, 3"; bin* olay, 1' ; 

oompact ahaie, bias and yellow, reaemb. 

ling estemally a limestone, ita apper part 

eontainlngoclltio iron ore, ... 8 

Olive ahale, oontaining shell ore, . . 8 

^ndatone atratnm, 1 

SliBle, with abundant ore, lower port mas- 
sive and allloioua, . . , , .40 

Olive shale, U 

Coal, 18 

Blue alaty Bandetone 6 

Limeatona, . ■ .... U 

Clay, 1 

Limestone, 8 

Fire-clay, 1 

Dtirk shale, (with orelnll»lowennoBt4',) 10 

Olive shale, % 

Coal, inferior qnaUty, 16 

Black fih at l> $ 

Coal, good, ••..... 8 

Black NtiHle a 

Sandstone, * U 

Black shale, 4 

Sandstone and olive shalee, with nodnlea 

of iron ore, ....... 80 

Limestone, 4 

Sandstone 10 

Hlue shale 8 

<Bogera' Final Report.) 
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Coal is ROW oiienoil and worked in theviciDity of Caledonia. 

Mr. Young constructed the following vertical eection of the 

measures exposed on Goff's {formerly Pearsall) run, one mile 

Fig. 142. north of Caledonia. The measures show 

XiOedBma, (^'ig- 142) as follows : 

HiU lop. 

Slatoa end shales, . . . 20* 

Goal, 2 «" 

Slates 46 

Coal, thickness Dot seen. 

Fire-clay, .... 2 

Ochre, J 

Limestone, . . . 4 

Slates, . . . . 25 

Coal, . . ... 5 1 

Slate , W 

Coal 1 

Slate, . ... SO 

Calcareous sandj Iron ore, ^ : 3 

Slates, 30 

Coal 4 

Slates, with two thin ooala, . 80 

Serai Conglomerate, . . 110 

Mr. Petriken has opened and ia working 
the lower hed, the four foot bed. The ooal 
yields on an analysis (M'Creath) : 
"Water, - - - 1.770 
Volatile matter, - 32.170 
Fixed carbon, - - 59.323 
Sulphur, - - - 2.067 
Ash, - - - 4.670 

100.000 

Coke, per cent., 66,06. Color of Ash, reddish brown. 

The coal has a dull lustre, is very friable, coated with silt, 
■and containing considerable pyrites. 

The largo bed, 5 feet 4 inches thick, is worked at Gott amine. 
The coal mines out well, and shows clean and bright with but 
little pyrites visible, 

At the time of the examination for the First Geological Sur- 
vey of Pennsylvania, Mr. "Warner was working the " five foot 
bed and the " three foot" bed. Analyses of these coala are found 
in Rogers' Final Report, aa follows : 





CATiRDOKU. 


M. 






6ft.b«d. 


3 ft. bed. 


Volatile matters, - 


• 


- 37.000 


38.200 


Coke, - - - 


• 


. 63.000 


61.800 


Ash, 


- 


- 8.500 


7.200 



The iron ore lies in large slabs, three or four of them in the 
bed. It is fcalcareous and silicious. 

These measures exposed on Goft*'s run, underlie a broad ex- 
tent of territory at this place, and the beds are of workable size 
and the region well situated for a market. The show of iron 
ore is excellent, and now that the railroad renders transporta- 
tion possible, the outcrop of these iron ores will undoubtedly 
be opened up. There is every reason to believe that regular 
and valuable deposits can be obtained on the outcrops given in 
the vertical sections above. 

About one-half mile east of Caledonia, the following vertical 
section was made : 

HiU top. 

Shales and thin sandstones, • Tff 

Goal smut. 

Concealed measures, • • .SO 

Goal bench. 

Slate and thin sandstone, • • 60 

Goaly slate. 

Slate, 40 

Goal smut, 2 or more. 

Concealed measures, • • .70 
Serai Conglomerate, • • • 110 

None of these benches or coal outcrops were opened up. 
On the hill just nort^-west of tlie village, (Caledonia) the 
vertical section shows : 

Goal, • • . . • • 2' or more. 
^ Shales and slates, • • • .95 

Goal, .... • 2 or more. 

Slates and shales, ... 60 

Serai Gonglomerate, • • . 110 

The old drifts on these two beds are now fallen shut. They 
are said to have averaged when worked, from 20 to 30 inches 
of coal. 

SpeciAiens of the so-called iron ore from Pearsall's (Goff's) 
run, one mile north of Caledonia, proved to be simply bluish 
limestones. Analysis of two specimens yielded, (S. A. Ford): 

1. 2. 

Sulphur, . - - . .118 Trace. 

Phosphorus, - - - .072 .031 
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Carbonate of Lime, - - 66.912 36.764 
Carbonate of magnesia, - 9.836 2.011 
Insoluble residue, - - - 16.130 53.330 

No. 1 is a hard, compact limestone, minutely crystalline, 
with conchoidal fracture, of bluish grav color, and showing 
crystals of Pyrites. 

No. 2 is a hard, compact limestone, exceedingly silicions, and 
of a bluish gray color. 

This Third Coal Basin extends southwestward up the Ben- 
nett's Branch creek, the benches of the same coals and iron ores 
exposed at Caledonia showing in the hills along the sides of 
the creek. But until within the past year the country has been 
far removed from any cheap communication with a market; 
and since that time the business depression has checked mate- 
rially the development of iron and coal properties. There i» 
but little opening, therefore, found on the Bennett's Branch, 
above Caledonia. 

Near Tyler's station, on the Low Grade Railroad, a coal J» 
opened and worked to a small extent. It shows : — 

Shal^ overlying. 

Carbonated clay slate roof, - - - - 3' 0" or moi« 

Coal, with small slate partings, not persistent. 8 

Soft fire-ola|r floor. 

The coal in mining out shows sulphur balls in the irregukr 
slate. 

A specimen of this Tyler mme coal yielded, on analysis, 

(M'Creath):— 

"Water, 0.940 

Volatile matter, 81.060 

Fixed carbon, - . . • . 61.563 

Sulphur, 1.487 

Ash, 4.95'> 



100.000 
Coke, per cent., 68.00. Color of Ash, gray, with red tinga 



The coal ie bright, friable, containing slate, charcoal and 
Fig. 143. Iron I'yrites. ITie coke does not pwell 
5&^^7V: much in coking, and forme a hard, compact 

coke with metallic liutre," 

A vertical section of the measures exposed 
at Tyler's, on the north side of the Sandy 
Lick creek, shows, (Fig. 143,) as follows: — 
HIU tnp. 

SandBtoneB and alatas, . . .45' 
llench. 
Thin Bandatones&ud shales, . . 45 

Hlatea and thin sandstonea, . 50 

Randy gray Blatea 35 

Shales and gray elaten, ... 99 
Coal bench, opened, . . . IB' 
Bliales, some thin aandstonea, ■ 83 

Coal, Tyler's, 3 or more. 

Concealed neaaarea, ■ • . 30 
Creek level. 

This hill should contain the five foot bed 
of Caledonia, and as the hills rise about 450 
feet above the water on the south side of the 
Bennett'8' Branch, these measures pass into 
and through all the hills here and cover an 
extensive area with productive measures. - 

A four foot coal is reported by Mr. Tyler 
as once o|iened up two miles west of Tyler's 
station. 
This coal was not open at the time of the examination, and 
could not be measured. The region between Tyler's and the 
bead waters of Bennett's Branch, at the Summit Tunnel, con- 
sisting mainly of the same measures exposed in the section at 
Tylers, is but little developed. 
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CHAPTER yXTT, 
TTie Fourth or .ReynoldmUe Gas Coal Stain. 

le sketch map (Plate 1) shows the position of the Third 
Fourth aDticlinal axes, which bound this Fourth Coal 

lO Third anticlinal axis continues as a yeiy decided mooih 
all through Elk county and the extreme north-western 
; of Clearfield county, bringing up on the crest of the "Elk" 
Boon Mountain," the lower coal measures, (XI), below the 

Conglomerate, on the centre of the axis. But the anti- 
1 is sinking rapidly to the south from this point, and where 
isses the Sandy Lick creek, not far from the Clearfield-Jef- 
Q county line, and about five miles north 55° east from 
loldsville, not only the measures of XE, but also the maa- 
3eral Conglomerate, (XII), have passed beneath water level, 
the gray slates and thin sandstones of the lower part of 
lower Productive Coal Measures arch gently over its broad- 
back. From here ita course is south-west for many miles, 
ag about two miles north-west of Punxatawney and cross- 
fahoning creek ; south of which it takes up the "barren 
lires" of Rogers (the measures between the Mahoning 
tone and the Pittsburg Coal Bed) upon its back, and con- 
s on far to the south-west, with its arch much flattened. 
3iay he noted here that this Third anticlinal axis runs about 
L 55° east from the Sandy Lick creek, along the crest of 

mountain, while its general course south-west from Sandy 
creek to Punxatawney, is about south 40° west, (north 40' 
These axes apparently lie en echelon, in the same way as 
'list anticlinal sub-axis in the country west of Osceola, in 
field county, as already described ; and while the countiy 
e vicinity of the county line on Sandy Lick creek ia not 
able for making exact determination of the position of the 
dinate axes, the axis running north-east from the Sandy 
(the Boon mountain axis) lies somewhat east of the line of 
sis coming up from Punxatawney. 



REYNOLDSVILLE. H. 143 

The Fourth anticlinal axis which makes the west side of this 
basin, is seen to cross the Little Toby creek, about three miles 
north-west of Brockway ville, Jefterson county. Here it is very 
marked, the massive serai conglomerate (XII) at the base of 
the Lower Productive Coal Measures, making the bed of the 
creek, and the country rock of the hill sides. Thence the axis 
runs south-west. Mill creek following its general line, and 
crosses the Sandv Lick creek at or near Port Bamet, two miles 
east of Brookville, JeflFerson county. From here its course is 
steadily to the south-west, until it crosses the Mahoning creek 
and, like the Third anticlinal axis, receives upon its back the 

" Barren Measures.'* 

The exposure of Serai Conglomerate along this Fourth anti- 
clinal axis illustrates the rapid and decided changes in the char- 
acter of this rock. The whole valley of the Little Toby creek 
is filled with great masses of true conglomerate rock, made up 
of white quartz pebbles, rounded, ranging in size from an egg 
to an olive or pea. The rock is almost wholly made up of these 
pebbles. And yet twelve miles away, on the Sandy Lick creek, 
very few layers of true conglomerate rock occur, the mass of 
this Serai Conglomerate being made up of massive fine grained 
sandstones, usually white, and for long distances without a trace 
of conglomerate. 

The bed of the Sandy Lick creek, where the Fourth anticli- 
nal axis crosses it, is made up of the sandstones of X, the mea- 
sures of XI being here thin and unimportant. 

"While the Third and Fourth anticlinal axes mark the east- 
ern and western sides of the Fourth Coal Basin, the geology of 
the basin is complicated by a subordinate but decided anticlinal 
axis, which crosses the Sandy Lick creek about two miles west 
of Reynoldsville. This axis brings up the measures of XII, 
the Serai Conglomerate, to the railroad and even above it ; and 
from the centre of this subordinate axis westward to the Fourth 
anticlinal axis at Port Barnet, and beyond, the Sandy Lick 
creek flows in the Serai Conglomerate and the rocks just under- 
lying. 

The effect of this subordinate anticlinal axis upon the value 
of the basin is very marked; confining the "Big Bed" to that 
paii; of the basin (in the vicinity of the Sandy Lick creek) 
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which lies between the subordinate anticlinal and the Third 
anticlinal axis, and allowing to that part of the Fonrth Basin 
which lies between the subordinate anticlinal axis and the 
Fourth anticlinal axis, only the measures between the Send 
Conglomerate and the Big Bed, restricting the greater part of 
it to one or two coal beds, instead of the whole productive se- 
ries between the Serai Conglomerate and the Mahoning sand- 
stone, which is exposed in the eastern half of the Fourth Basin. 

Within the limits marked by the Third and Fourth anticli- 
nal axes, the whole of the Lower Productive Coal Measures, 
from the Serai Conglomerate to the Mahoning sandstone, are ex- 
posed. The " Lower Freeport" coal bed, the " Big Bed'' of the 
region, is the one now worked, and gives chiefly the present 
prominence and value to the Fourth Coal Basin. The " Bey- 
noldsville Gas Coal," as now shipped, comes from this bed. 

The Eeynoldsville Gas Coal Basin map, (Plate VII,) show* 
how the Third anticlinal axis, leaving the Sandy Lick creek near 
the county line, runs south-west, keeping east of the M'Creight, 
Strouse, Elble and P. Hawk coal mines, crossing Elk run two 
miles north-west of Punxatawney. The Fourth anticlinal axis 
on the west side, keeps west of the Norris, Uplinger, Brown, 
Ruth and Straighthoof coal mines. The general eastern and 
western edges of the Lower Freeport Coal Bed are shown by 
dotted lines, and the cross section indicates how this coal ne- 
cessarily rises out to daylight, and is not found east and west 
of the points indicated. 

The section also shows how the measures below the Lower 
Freeport Coal, and the Serai Conglomerate, come out to dayligbt 
on the sid^^s of the basin and sink below water level at its 
centre. 

The gradual and decided thickening of the measures between 
the Serai Conglomerate and the Mahoning sandstone, going 
westward, the thickening also of the "Barren Measures," an^J 
the thinning down of the Serai Conglomerate and the rocks 
below it, will be discussed at the close of this report ; the facts, 
however, being largely embodied in the detailed sections of the 
measures exposed in the Fourth and Fifth Coal Basins, and tb« 
subject requiring little mere than the simple re-statement and 
comparison of the sections. 
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The dotted lines of the Lower Freeport Coal Bed outcrop 
(Plate VII) only enclose a small area north of the Bandy Lick 
<€reek, at Pancoast station on the Low Grade division of the 
Allegheny Valley railroad. The great body of this coal in the 
basin, above water level, lies between the Sandy Lick and Ma- 
lioning creeks. The reason for this is obvious. The whole 
basin is sinking slowly but steadily to the southward. The 
liOwer Freeport Coal Bed, which is 1,480 feet above tide water 
at Beynoldsville, passes beneath the Mahoning creek, 15 miles 
to the south-west, at 1,193 feet of tide water. This represents 
the average sinking for these 15 miles. Of course, this sink- 
ing is not perfectly even and regular at every point, but is, in 
this basin as in all others, disturbed by slight cross rolls, at 
varying angles with the line of the basin itself. These cross 
rolls are not usually very great, rarely throwing the measures 
more than 25 &et out of level 

The steady rising of the basin to the northward, and the 
sharp rise to the north-west, caused by the subordinate anti- 
clinal axis, shoots the Lower Freeport coal into the air just 
north of Pancoast station; and the measures exposed from 
Sandy Lick creek north-eastward to the Little Toby creek, are 
the rocks below the Lower Freeport Coal Bed, the latter never 
coming into the hill tops. 

The Fourth Coal Basin, therefore, naturally sub-divides it- 
self into two parts : 

1. The basin extending from Pancoast station, on the Low 
Grade railroad, south-westward to the Mahoning creek; in 
which the Lower Freeport (gas coal) coal is worked. 

2. The basin extending from Pancoast station, north-east to 
the Little Toby creek at Brockwayville ; in which the coal 
beds lying below the Freeport coals are worked. 
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CHAPTER X XIH, 

JieynoldsviUe and Fimxaiaumey Main CaaL 

The measures exposed above water level in the centre ot tb> 

eastern side of the Fourth Coal Basin, are as ehown in the u- 

Fig. 63. companying vertical eeotion, (Fig. 63.) The 

Tiil&riSW section is compiled from ezpoeures at Fuller's 

Hill, one mile east of Reynoldsville, with soiw 

few additions. It shows: — 

Hill top. 

Shales,, .... 

Coal, not opened. - 

SIfttes and ahales, 

Small cool T 

SandBtOue, ... 

Shales, .... 

Coal, Lowai Freeport, 

Fire-Ola^, 

Slates, grajleh, . . 

Coal outcrop. 

Gra7 slates, aandf, 

S^ad stone, . 

Thin graj slates and flholea, . SS 

Coalf smalL 

Coiiceaitd meaaurvi, . . .10 

Level ot Mix run. 

Of the coal beds in the above eection, ibe 
Lower Freeport Coal is the " Big Bed," the " Gas Coal" bed ot 
the region. 

The coal beds below the Lower Freeport, will be described 
in detail, where they are fully opened and tested, and the bed 
above the Lower Freeport Coal, where it has been opened and 
worked in several places in a small way for domestic use. 

The Lower Freeport Coal Bed is opened up and worked in 
many places, in some quite extensively for shipment to market; 
in many others in a small way to supply the local demand. The 
detailed description of these different mines shows that whik 
the bed has considerable tendency to vatiation in size and diu^ 
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acter, jet as a whole the coal bed exists as a large and valuable 
deposit throughout the whole of this basin lying between the 
Sandy Lick and the Mahoning Creeks. The location and name 
of the mines worked in the basin, and the elevation above tide, 
will be found on the sketch map, (Plate VIE.) 

The Pancoast mine was opened on the north side of the Sandy 

Fig. 64. Lick creek, one mile east of M'Ghee's mills. 

J^tgnccojd J. '^^^ main entry runs in north 15° west, and 

\/^ (/'X at 50 yards in measured as follows, (Fig. 64) • 

■'"^ \/y'y ^\ Sandstone root 

zmm^m <^oai r 8"tov 4" 

SiaUj^^^^^k Slate, 1 to 2 

/iT^^^H Slate, 1 too 1^ 

. ^iAiMl^ IRHIll^H Limestone, clayey, bastard, in floor. 

Jfyngling^f^^\ At about 60 yards in on the main entry, the 
sandstone roof gives place to a soft fire-clay, which comes down 
and cuts the coal to four feet, the floor remaining level. At 
100 yards in the coal suddenly rises to nine feet in thickness, 
then pitches steeply to the east and north, and cuts down to 
nothing. A cross heading, driven off to the west 20° north, at 
50 yards found the coal down to 15 inches. A heading was 
driven to the east and in 10 yards distance the coal was down 
to three feet and rapidly diminishing. The main entry was 
continued for SO yards, through hard fire-clay and sandstone, 
and the mine was abandoned. The line of trouble to the coal 
seemed to be about north 65° west and south 65° east. 

The trouble does not appear like a clean cut fault ; but much 
more like a true horse-back. By that term is meant not merely 
a wedge of clay or rock, but the mass of clay and rock which 
represents now what was a stream, winding sluggishly through 
the low lands in which the coal vegetation grew. This stream 
filled with sand and loose stuff; and the horse-back therefore 
widens and narrows exactly in accordance with the irregular 
banks of the original creek. The line of trouble, moreover, 
follows no regular traceable line as in the case of a fault, but 
runs in any direction, governed only by the law which regulated 
the stream course. 
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t tTt 

Tuy Main CoaL 

level in the centre of the 
I, are as shown in the ac- 
section, (Fig. 63.) The 
rom ezpoenres at Fuller's 
Kejnoldsville, with some 
10W8: — 



the above section, the 
the " CJaa Coal" bed oi 

eeport, will be described 
and tested, and the bed 

e it has been opened and 

\y for domestic use. 

wned np and worked in 
for shipment to market; 

J the local demand. The 
mines shows that while 

ariation in size and char* 
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acter, yet as a whole the coal bed exists as a large and valnahle 
deposit throughoat the whole of this hasin lying between the 
Sandy Lick and the Mahoning Creeks. The location and name 
of the mines worked in the basin, and the elevation above tide, 
will be found on the sketch map, (Plate Vn.) 

The Paiicoaet mine was opened on the north side of the Sandy 

Fig. 64. Lick creek, one mile east of M'Ghee'e mills. 

^i/tceojl J. '^^^ main entry runs in north IS'* west, and 

at 50 yards in measured as follows, (Fig. 64) • 

SandBtoae root 

Coal 1' 8"tol' 1" 

Slate, 1 to D a 

Coal, 6 

SUte, 1 too li 

Coal, 

Limestone, clayey, butard, in floor. 
At about 60 yards in on the main entfy,the 
sandBtoQe roof gives place to a soft fire-clay, which comes down 
aod cuts the coal to four feet, the floor remaining level. At 
100 yards in the coal suddenly rises to nine feet in thickness, 
then pitches steeply to the east and north, and cuts down to 
nothing. A cross heading, driven off to the west 20° north, at 
50 yards found the coal down to 15 inches. A heading was 
driven to the east and in 10 yards distance the coal was down 
to three feet and rapidly diminishing. The main entry waa 
continued for 30 yards, through hard fire-clay and sandstone, 
and the mice was abandoned. The line of trouble to the coal 
seemed to be about north 65° west and south 65° east. 

The trouble doee not appear like a clean cut fault ; but much 
more like a true horse-back. By that term is meant not merely 
a wedge of clay or rock, but the mass of clay and rock which 
represents now what was a stream, winding sluggishly through 
the low lands in which the coal vegetation grew. This stream 
filled with sand and loose stuff; and the horee-back therefore 
widens and narrows exactly in accordance with the iiregnlar 
banka of the original creek. The line of trouble, moreover, 
follows no regular traceable line as in the case of a fiinlt, tnit 
runs in any direction, governed only by the law which r^ulated 
the stream courae. 
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CHAPTER YVTIT. 

JUynddsmUe and Funxatavmey Main CoaL 

The measures exposed above water level in the centre of th« 

eaBtem side of the Fourth Coal Baain, are as shown in the ac- 

Fiff. 63. companying vertical section, (Fig. 63.) The 

^MieriHI^ section ia compiled from exposures at Fuller's 

Hill, one mile east of KeynoldBrille, with Bom 

few additions. It shows : — 

Hill top. 

Shales,, .... 
Coal, not opeoed. - 
Slates S4)d ahalM, 
Small coal T 
Sandstouo, > ■ > 
Shales, .... 
Coal, Lower Freeport, 
Fire-olay, . 
SlatsB, grayfab, , 
Coal oaterop. 
Gray BlateH, Handy, . 
Sandstone, . 
Thin gray elates and sbalea, . 2ft 
CoalT small. 

Concealed meatuTCS, . . . 10 
Level of Mix run. 
Of the coal beds in the above section, the 
Lower Freeport Coal is the " Big Bed," the " Gas Coal" bed of 
the region. 

The coal beds below the Lower Freeport, will be described 
in detail, where they are fully opened and tested, and the bed 
above the Lower Freeport Coal, where it has been opened and 
worked in several places in a small way for domestic use. 

The Lower Freeport Coal Bed ia opened up and worked in 
many places, in some quite extensively for ahipment to market ; 
in many others in a small way to supply the local demand. The 
detailed description of these different mines shows that whilo 
the bed baa considerable tendency to variation in size and char> 
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acter, yet as a whole the coal hed exiBts aB a large and valuable 

deposit throughout the whole of thia basin lying between the 

Sand; Lick and the Mahoning Creeks. The location and name 

of the mines worked in the basin, and the elevation above tide. 

will be found on the sketch map, (Plate YII.) 

The Pancoast mine was opened on the north side of the Sandj 

Fig. 64. Lick creek, one mile east of M'Ghee's mills. 

J^f/icmsi J. The main entry runs in north 15" west, and 

at 50 yards in measured as follows, (Fig. 64): 

Sandstone rooC 

CJoal, r 8"tol' 4" 

Slate, 1 too 3 

Uoal, G 

Slate, 1 too IJ 

Coal, 

LlmoBtone, olayej, bnalarcl, In floor. 
At about 60 yards in on the main entiy, the 
sandstone roof gives place to a soft fire-clay, which comes down 
and cuts the coal to four feet, the floor remaining level. At 
100 yards in the coal suddenly rises to nine feet in thickness, 
then pitches steeply to the east and north, and cuts down to 
nothing. A cross heading, driven off to the west 20° north, at 
50 yards found the coal down to 15 inches. A heading was 
driven to the east and in 10 yards distance the coal was down 
to three feet and rapidly diminishing. The main entry was 
continned for 30 yards, through hard fire-clay and sandstone, 
and the mine was abandoned. The line of trouble to the coal 
seemed to be about north 65° west and south 65° east. 

The trouble does not appear like a clean cut fault ; but much 
more like a true horse-back. By that term is meant not merely 
a wedge of clay or rock, but the mass of clay and rock which 
represents now what was a stream, winding slnggisbly through 
the low lands in which the coal vegetation grew. This stream 
filled with sand and loose stuff; and the horse-back therefore 
widens and narrows exactly in accordance with the irregnlar 
banks of the original creek. The line of trouble, moreover, 
follows no regular traceable line as in the case of a fault, but 
runs in any direction, governed only by the law which regulated 
the stream course. 



J 
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CHAPTER Yvnr. 

loldsville and Fiatxatauney Main CoaL 

i exposed above water level in the centre of th» 
the Pourth Coal Basin, are as shown in the ac- 
companying vertical section, (Fig. 63.) The 
! section is compiled from exposures at Fuller's 
Hill, one mile east of Eejnoldsville, with Bomo 
few additions. It shows : — 

Hill top. 

Shales, 

Coal, not opeood. 

Slates tuid Bholea, 

Small coal T 

Bimdatoue, . . , 

ShalsB, .... 

Coal, Lower Freeport, 

Firo-olay, . . , 

Slates, graTleli, . 

Coal oatcrop. 

Giay aUtae, aandj, . 



Thin gnj slates and shales, . 3ft 
CoalT email. 

Concealed mtaawree, . . . 10 
■ Level of Mil ran. 

Of the coal beds in the above section, the 
Coal ia the " Big Bed," the " Qas Coal'' bed of 

i below the Lower Freeport, will be described 
they are fully opened and tested, and the bed 
jr Freeport Coal, where it haa been opened and 
■a] places in a small way for domestic use. 
^reeport Coal Bed ia opened up and worked in 
some quite extensively for shipment to market ; 
n a small way to supply the local demand. The 
tion of these difierent mines shows that while 
iderable tendency to variation in size and char- 
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acter, yet aa a whole the coal hed eziets as a large and valuable 

deposit throaghoot the whole of this basin lying between the 

Sandy Lick and the Mahoning Creeks. The location and name 

of the mines worked in the basin, and the elevation above tide. 

will be found on the sketch map, (Plate VIL) 

The Fancoast mine was opened on the north side of the Sandy 

Fig. 64. Lick creek, one mile east of M'Ghee's mills. 

^i^tnceeud J. Th* main entry runs in north 15° west, and 

at 50 yards in measured as follows, (Fig. 64)! 

SBDdatone toot. 

Coal I' B" to 1' *" 

Slate, 1 too it 

Coal S 

Slate, 1 too 1^ 

Coal, OS 

Limestone, tiiajej, bastard, in floor. 
At about 60 yards in on the main entry, the 
sandstone roof gives place to a soft fire-clay, which comes down 
and cuts the coal to four feet, the floor remaining level. At 
100 yards in the coal suddenly rises to nine feet in thickness, 
then pitches steeply to the east and north, and cuts down to 
nothing. A cross heading, driven off to the west 20° north, at 
50 yards found the coal down to 15 inches. A heading was 
driven to the east and in 10 yards distance the coal was down 
to three feet and rapidly diminishing. The main entry wae 
continued for 30 yards, through hard fire-clay and sandstone, 
and the mine was abandoned. The line of trouble to the coal 
seemed to be about north 65° west and south 65° east. 

The trouble does not appear like a clean cut fault ; bat much 
more like a true horse-back. By that term is meant not merely 
a wedge of clay or rock, but the mass of clay and rock which 
represents now what was a stream, winding sluggishly through 
the low lands in which the coal vegetation grew. This stream 
filled with sand and loose stuff; and the horse-back therefore 
widens and narrows exactly in accordance with the irregular 
banks of the original creek. The line of trouble, moreover, 
follows no regular traceable line aa in the case of a fault, bat 
runs in any direction, governed only by the law which regulated 
the stream course. 



1 
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CHAPTER X XIII, 

JSeynotdsville and Punxatawney Main CoaL 

The measurea exposed above water level in the centre of the 

eastern side of the Fourth Coal Baein, are aa shown in the ac- 

Fig. 63. eompanying vertical section, (Fig. 63.) The 

TiUUriJffS section is compiled from expoenres at Fuller's 

Hill, one mile east of Eeynoldsville, with some 

few additions. It shows : — 

HIil top. 

Bbolea,, .... 

Coal, not opened. 

Slates and Bhalee, . 

BmallcoalT 

Sandstone, . 

Shales, .... 

Coal, Iiover Freeport, 

Fire-clay, 

Slates, grayish, .... SB 

Coal outorop. 

nrsy slates, sandy, 

Saadstone, . 

Thin giay alatea and ehalea, • 8ft 

Coair smaU. 

Concealed »i«<i«ure«, . . . 10 
' Level of Mix mn. 

Of the coal beds in the above section, the 
Ix>wer Freeport Coal is the " Big Bed," the " Qas Coal" bed of 
the region. 

The coal beds below the Lower Freeport, will be described 
in detail, where they are fully opened and tested, and the bed 
above the Lower Freeport Coal, where it has been opened and 
worked in several places in a small way for domestic use. 

The Lower Freeport Coal Bed is opened up and worked in 
many places, in some quite extensively for shipment to market ; 
in many others in a small way to supply the local demand. The 
detailed description of these different mines shows that while 
the bed has considerable tendency to variation in size and char- 
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acter, yet aa a whole the coal bed ezUts ae a large and valuable 

deposit throaghont the whole of this basin lying between the 

Sandy Lick and the Mahoning Creeks. The location and name 

of the mines worked in the basin, and the elevation above tide. ^ 

will be found on the sketch map, (Plate VII.) 1 

The Pancoast mine was opened on the north side of the Bandy ^ 

Fig. 64. Lick creek, one mile east of M'Ghee'e mills. '] 

^^t/tceoji J. The main entry runs in north 15" west, and \\ 

at SO yards in measured as follows, (Fig. 64)* 4 

Sandstone root | 

CobI, I' B"W1' A" '\ 

Slate, 1 UiO a .1 

Coal, fi I 

SlBte, 1 too li J 

Coal ,1 

Limeatone, clayey, b«Btaid, in floor. || 

At about 60 yards in on the main entry, the i 

sandstone roof gives place to a soft fire-clay, which comes down 1 

and cuts the coal to four feet, the floor remaining level. At i 

100 yards in the coal suddenly rises to nine feet in thickness, j 

then pitches steeply to the east and north, and cuts down to ^ 

nothing. A cross heading, driven off to the west 20° north, at \ 

50 yards found the coal down to 15 inches. A heading waa \ 

driven to the east and in 10 yards distance the coal was down a 

to three feet and rapidly diminiahing. The main entry was j 

continued for SO yards, through hard lire-clay and sandstone, 1 

and the mine was abandoned. The line of trouble to the coal . 

seemed to be about north 65° west and south 65° east. ' 

The trouble does not appear like a clean cut fault ; but much \ 

more like a true horse-back. By that term ia meant not merely f. 

a wedge of clay or rock, but the mass of clay and rock which j 

represents now what was a stream, winding sluggishly through i. 

the low lands in which the coal vegetation grew. This stream ': 

filled with sand and loose stuff; and the horse-back therefore i 
widens and narrows exactly in accordance with the irregular 
hanks of the original creek. The line of trouble, moreover, 
follows no regular traceable line as in the case of a fault, but 
runs in any direction, governed only by the law which regulated 
the stream course. 
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The measures at this point (Pancoast Station) have been 
Fig. 65. opened np on the outcrop to ahow the size of the 
ZRmceeu^ coal beda underlying the Big Bod. The aection 
ehows, (Fig. 65) 

Hill top. 

SUteSj SCKornunv. 

Coal, Lower PKeport, . . 

Slatea (T) U 

Coal, 9 

Slatea and naneealaA *Ma«i(f^ 72 

Coal 3 

Coi\e«a.ltA ffi«<MurM, . . 4S 

tiOvel of Sandy Llok oreek. 

Where this Lower Freeport coal was opened in 
the troubled mine at Pancoast, it carried fine, 
black, hard, clean coal from the outcrop in to the 
trouble 

The same coal bed was re-opened some 700 yards east of this 
Fig. 66. abandoned mine, across a small ravine, near 
Pancoast Station, on the Low Grade railroad. 
The coal measured as follows, (Fig. 66) : 
Roof, flre-clay. 
Coal, rotten and slaty, 
Fire-olay, 
Coal, 

Flre^jlay parting, 
Coal, 
Flra-olay, 
Coal, 
Flr6-clay floor, loft. 

At 140 yards in these measnrements aro chaniEed, the fire- 
clay being replaced by slates, thus : 

Coal In roof, . . . V 0" (T) 
Slate and bone ooal, . ~ ' 

Coal, . 
Black aUto, 
Coal, . 
Fire.clay floor, , 

The coal, in this opening, showed a coating of fine clay, es- 
pecially along the butt. 

These sections and descriptions are given in full especially to 
call attention to the remarkable and sudden changes which may 
be looked for in mining, even in a basin where the coal bed is 
rnnniDg with much regularity on the average, aa is the case 
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with this Beynoldsville Gas Coal Bed. In this case, aloDg a 
well defined bench, within a half mile, the floor, the coal and 
the roof show such changes as to make the bed almost nnre- 
cognizable. 

An average sample of this Sharp mine coal forwarded to Mr. 
M'Creath for analysis, yielded, for the upper bench : — 
"Water, 1,820 



Volatile matter, 
Fixed carbon, 
Sulphur, 
Ash, - 



81.440 

62.578 

.892 

8.770 



wo.ooo 

Coke, per cent., 67.24. Color of Ash, gray. 
The coal is resinous, compact, iridescent, and contains little 
iron pyrites." It forms a compact coke, with silvery lustre. 

An average sample of the lower bench yielded; on analysis, 
(M'Creath):— 

"Water, 1.570 



Volatile matter, 
Fixed carbon. 
Sulphur, - 
Ash, - 



83.480 

61.285 

1.065 

2660 



100.000 
Coke, per cent., 65.00. Color of Ash, brown. 
The coal is resinous, compact, with a coating of silt, and 
much Pyrites." It forms a coherent coke, with silvery lustre. 

The above analyses show the coal to be of excellent character 
at this point. 

The Pancoast and Sharp mines, as well as the Diamond and 
W. Reynold's mines, described hereafter, are on the property of 
the Central Land and Mining Company ; to the President of 
which, Mr. Albert Pancoast, and to the Engineer, Mr. Smith, 
the survey is indebted for many courtesies. 

The preliminary borings made on the south side of Sandy 
Lick creek, just opposite Pancoast station, to determine the 
most available position for opening this Lower Freeport coal, 
areTeported as having been unsatisfactory. It is entirely pos- 
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Bible and even probable, that tbis irregularity in the bed, shown 
by the borings, is connected with the troubled Pancoast mine 
region : the difficulty croseing the Sandy Lick creek ia this 
direction. 

The bed, however, has been opened upon the outcrop on the 
Bouth Bide of the Sandy Lick creek, west of the point above 
named, and also opposite M'Ghee'a mills. At both these places 
the outcrop openings give every promise of an average thick- 
ness and quality for the coaL 
Jfear what is known as the " Old Clark Bank," two and a 
Fig. 67. half miles north-east of Reynoldsville, there 

CZarki is a natural opening in a ravine, which shows 

asfoUows, (Fig. 67): 

Slate on top, .... 0* 

Cool, 8 

Fire-day 4 

SundstODO, . . . .or' 
Bone coal, . . . . 1, 8 

Coal In floor, (T) . . .2 

Tho coal is hard, black, shining, and ahowB 
very free from iron pyrites. 

Sixty-sevcQ feet above this coal is a bench 
of the upper coal. 

AVith reference to the identification and 
naming of this bed above, the doubt is whether it should be 
called the Sliddle or Upper Freeport Coal. 

In the sections of the First and Second Coal Basins, it has 
already been shown that there are three Freeport Beds, (instead 
of two,) an Upper, Middle and Lower Freeport Coal. The in- 
terval between the Lower and Middle coals is usually fifty foot 
or more ; a limestone in many cases underlies the Middle coal, 
and an interval of fifty feet or more separates the Middle from 
the Upper coal. Moreover a eection made in the Fifth Coal 
basin shows 102 feet again between the Lower and Upper Free- 
port beds, the Middle Freeport coming in between. It remain)* 
therefore, to decide whether the Lower Freeport coal, the small 
bed 35 feet above, and the bed 70 to 75 feet above, represent 
the three Freeport Beds, or whether the Bmall coal 35 feet above. 
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ifl only a rider, Bporadic in character, and the Upper bed really 
the Middle Freeport coal. The lack of evidence of anything 
reBembling a coal above the upper of these beds rendered it safer 
to call the three of them the Freeport Group. Of these, the 
Lower and Upper alone are persistent ; the Middle coal only 
blowing in a few places, and then apparently as a Bciall bed. 

The Iiower Freeport Coal Bed shows itself plainly in a beau- 
tifully marked bench in all the ravines south of the Sandy Lick 
in this part of the basin, and ia opened for extensive shipment 
by the Diamond Colliery, near Koynoldsville, their main entry 
running through the hill, (here very narrow,) from the outcrop 
-on Fitch Fine run, to the outcrop on the south side of Sandy 
Lick creek. At this latter point, the coal ia lowered down by 
an inclined plane on to the Low Grade railroad, about 135 feet 
oelow the outcrop. 

The coal as measured in the Diamond mine showed (Fig. 68) 
Fig. fig. as follows: 

'Vu»_._-r Boof, flre^Uvi . . . . 18' or mora, 

^»omma c^i 2 ,„ 

M Fire-oloy, ...... 07 

^ Coal, 1 11 

' Fire-oUy 8 4 

y Bony ooal, « 

Cottl 6 1 

BtactcBlata, . . . . (f 2" to D 4 
Fire-clay floor. 
.w^ Of the main bench of the coal, the six foot 

bench, the lower one and a half feet showed 
* softer, friable coal ; the upper four and a half 

feet of the bench being very hard and bright. 
A specimen of the lower part of this "6 foot" 
bench, forwarded to Mr. M'Creath for analysis, yielded : 

""Water, 1.120 

Volatile matter, .... 33.860 

Fixed carbon, 60.692 

Snlphur, 1.278 

Ash, 3.050 

100.000 
Coke, per cent., 65.02. Color of Ash, gray, with reddish tinge. 
The coal haa a dead lustre on outer surface ; when broken 
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against the layers it has a dull resinoos lustre ; with thiu films 
of day silt. Wheu broken with the layers it has a bright^ 
shining lustre. Contains soft mineral charcoal and iron pyTite» 
,'« ««:-=^ jj fonnfl a coherent, compact coke, with metallie 

iimen of the upper part of this eix foot bench yielded 
b): 

rater, 0.980 

olatile matter, S0.300 

ixed carbon, 60.621 

ilphur, 2.429 

sh, 15.770 

100.000 
per cent., 68.72. Color of Ash, gray, with red tinge. 
)al has a dull resinous lustre, contains charcoal ani 
an pyrites. It forms a coherent, compact coke, with 
allic lustre." 

pectmen was taken from near the top of the six foot 
It proved, what the appearance of the coal seemed to- 
at the five feet of coal, starting from the bottom, rep- 
e best of the coal bed. 

rerage specimen of the main 6 foot bench, the coal 
!o market, yielded on analysis (M'Creath); 
'"ater,- ■ - ... .960 

ftlatile matter, 35.130 

Lxcd carbon, ..... 59.304 

ilphur, 1.436 

sh, 8.180 

100.000 
)Gr cent., 68,920. Color of Ash, dirty gray. 
al has a dull resinous lustre generally, but with veins 
t crystalline coal running through the mass, is rather 
I contains soft mineral charcoal. It forms a coherent 
ix a metallic lustre. 

imen of the middle bench, (the 23 inch coal ahove the- 
)ench) yielded, (M'Creath); — 

'ater 1.190 

olatile matter, 82.810 
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Fixed carbon, 55.316 

Sulphur, 2.284 

Ash, 8.400 



100.000 
Coke, per cent., 66.00. Color of Ash, gray, with pink tinge. 
The coal has a shining lustre, is compact, hard, and containa 
veins of pyrites." 
This bench is not worked. 

A specimen of the upper bench (the 25 inch coal^ yielded, on 
analysis, (M'Creath) : — 

"Water, ^ - 1.100 

Volatile matter, 29.990 

Fixed carbon, . . - - . 46.639 
Sulphur, ... . . 8.101 
Ash, - ' 19.170 



100.000 

Coke, per cent., 68.91. Color of Ash, gray, with reddish 
tinge. 

The coal has a dull lustre, is hard, compact, with veins of 
Pyrites and much slate." 

The above analyses of these two upper benches speak for 
themselves, and condemn the coals. 

A specimen of coke, roughly made in the open air at the 
Diamond colliery yielded, on analysis, (M'Creath): — 
"Water, .500 



Volatile matter, - 
Fixed carbon. 
Sulphur, 
Ash, - 



1.15C 

88.478 
1.022 
8.850 



100.000 
Color of Ash, cream. 

The coke has a shining lustre, is hard, compact, with pieces 
of slate through it." 

This coke was made merely from the slack of the mine, with- 
out care to avoid the presence of slate, and is not equal to tho 
coke which would be yielded by the solid coal of the mine. 
The coke is well spoken of where used. 
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analj-BiB of this coal for PhoBphoric Acid (M'Creath) 
only a trace. These aualjees are labelled in the tables 
M'Creath as the D. Reynolds mine, 
same Lower Freeport coal is opened and worked at 
'a mine on the T. Reynold's property, one mile south of 
, 69. Beynoldsville. The coal measured in the mine 
PMv' at Hoover's, (Fig. 69,) as follows : — 

Fii«-ola7 roof, , , . . 8* 8" 

Coal, . 11 

Fire-ala7, . . - . . . .08 

Coal, . - 4 

Fire-day, U 

Cool, IS 

SUt«, 3 

Coal, 1 0| 

Bouyooal.' . . . 0* V'toO I 
Coal, .... 10 

Bony ooal, . ■ ■ | to 1 

Coal 5 

Flre-olaj' floor, hard. 
3ench of this coal bed which is now worked is the 6 foot 
ith the small parting at the top) at the bottom of the 

scimon of the upper part of this bench forwarded for 
i, yielded, (M'Creath): 

Water, 0.960 

P'olatile matter, 32.680 

Fixed carbon, 69.097 

Sulphur, 1.063 

4.sh, 6.200 

100.000 
, per cent,, 66.36. Color of Ash, gray, with red tinge. 
!oal has a dull lustre, is compact, bard, with iron pyrites 
layers." 
niddle part of the bench yielded on analysis, (M'Creath) : 

Water, 1.100 

Volatile matter, 30.800 

Fixed carbon, 62.524 

Julphur, .776 

ish, 4.800 

100.000 
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Coke, per cent., 68.10. Color of Ash, cream. 
The coal has a dull, resinous lustre, is very hard, with char- 
coal and iron pyrites.' 

The lower part of the bench yielded, on analysis, (M'Creath) : 
"Water, - - - - - - 1.100 

Volatile matter, - . - - . 32.900 

Fixed carbon, 62.174 

Sulphur, - - ♦- - . - , .726 
Ash, - ' 8.100 

• 100.000 

Coke, per cent., 66.00. Color of Ash, cream. 

The coal has a shining lustre, is compact, with veins of py- 
rites, charcoal and slate." ( 

These complete analyses of the Diamond and Hoover mine 
coals agree in showing that the lower 5 feet of coal represent 
the best part of the bed ; the upper benches being inferior to it. 
The coal is hard, mines out in lumps, and is well fitted to bear 
transportation. 

In analysing the Hoover coal for Phosphoric Acid, Mr. M'- 
Creath found : 

per ct. In Per et In 
Coal. A8l) 

Upper part of " 6 foot" bench, - - 071 1.14& 
Middle part of "6 foot" bench, - - .008 .166 

A specimen of coke made in the open air, from the slack of 
the Hoover mine, the slack of course coming mainly from the 
bottom bench, yielded (M'Creath): 

"Water, '. . . . . ".780 

Volatile matter, 1.420 

Fixed carbon, 88.950 

Sulphur,' • .900 

Ash, 7.950 

100.000 
Color of Ash, reddish gray 

The coke is gray, compact, coherent, with lumps of slate, 
slightly iridescent, and comparatively soft." 

The ash of the Hoover coal from the lower part of the six 
foot bench, yielded on analysis (M'Creath) : 

Silica, 1.220 
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ie of iron, - ... - .420 

imina, ------ 1.215 

le, .120 

^eeia, ■ - - - .090 

epboric acid, - - - .008 

centage of aeh in coal, - - - S.100 
he Hoover mine, on the same continnoas well marked 
he Lower Freeport coal, an old opening, now fallen 
d to have shown Bandstone resting directly npon the 

ing driven in on the ooal a few hundred jards farther 
ott's) shows ; 

Bandatone, .... 4' 0"oriiioT«. 

Croahed slate, ... 4 

Cmd, 3 4 

Slate 1 

Coal in floor, 
le is now fallen shut and was abandoned becansOr 
the sandstone roof came down, cutting out the coal, 
ectly possible that the trouble already described at the 
aine, the failure to find the coal satisfactorily on the 
of the Sandy Lick creek, opposite the Pancoast mine, 
itting out of the coal at the Freacott mine, indicate 
I direction of the horse-back trouble. There is no 
r a fault of any size ; for the coal ie found, regular in 
haracter, to the north, south, east and west of thia 
>pening, and keeping its level in this flat central 
1 basin. 

f of the cases where sandstone rests directly upon 
3ut the interposition of carbonated clays or elates, 
'ong evidence that the aandatone is not the original 
are required to suppose that the vegetable matter 
d over completely, perhaps even for a sufficient length 
allow the coal formation process to begin. Then a 
1 denudation, acouring out a deep trongh, cutting 
vhole or a part of the coal matter, and if only a part, 
, rapidly, sand upon ita top. ^N'aturally, in such cases 
law to govern the trouble except that which deter< 
direction of the eroding current. In many cases 
1 replacement of slates by sandstone is found only 
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over a limited area, and with the general ran and character c^ 

the bed ondistorbed. 

The Lower Freeport coal is opened at the Woodward Rey- 
Fig. 70- nolds' mine, one mile sonth of Reynoldsville 
W^^TlSd^ station. The coal ehowB as foUowa (Fig. 70): 
Roof; olajey blMh alst*, <^ M" mora. 

BUek Blst« knd bone ooal, • 

Cool, 

Slate and bone oosl, . . . . OS' 

CoBi 6 

Slate, 8 

Coal, SB 

Black Blate, 1 

Coal, II 

Slate 1 

Coal, 7 

Flre-olay, 4 

Limeatone, >•*••> 4 

This mine is not worked for shipment to mar- 
ket ; but is an old mine and has been consider- 
ably worked for local use. 
A specimen of the coal forwarded to Mr. M'Creath for analy- 
sis, yielded : 

"Water, - .... 1.440 

Volatile matter, _ - . . 82.460 

Fixed carbon, 63.011 

Sulphur, .639 

Ash, 2.450 

100.000 
Coke, per cent,, 66.10. Color of Ash, cream. 
The coal has a shining luBtre, is compact, with a small amount 
of iron pyrites." 

It is worthy of note that these four mines above described, 
yielding by analysis the same character of coal, vary in their 
roof and partings so markedly in the short distance of one 
mile. At the Diamond colliery, the roof, partings and floor 
are all of soft fire-clay ; at Hoover's, a roof of hard fire-clay, 
and partings of black slate ; at ~W. Reynolds', a roof of black 
clay slates, black slate partings, and limestone under the fire* 
clay floor ; at Prescott's and the old T. Reynold's mine, a sand- 
stone roof. If the identification of thiB bed were to depend on 
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nee alone, there would be ample ground for denjing 
eee openings were all on the eame bed; but the benclk 
)UDd the hill sides, perfectly marked, smooth and m;- 
)m mine to mine, and the identification is complete, 
lame coal bed ia opened and worked at Sbiesley's mine, 
J. 71. one mila south south-east of KeynoldsvUle. 
, . The coal measured in the mine (Fig. 71) aa 
'^ ' ifoUows: 

BoortUte, .... 0'3"toO'S" 

Coal 4 9 

BlaokBlftte, . . . . 1 toO 2 

Batumi ooal la floor. 
Of the four foot nine inch bench worked the 
' upper three feet nine inches are not so hard 
ustrouB aa the lower one foot 

icimen of the upper part of this main bench yielded on 
i(M'Creath): 
?ratep, - - - - - - 1.600 

Volatile matter, .... 30.700 

?ixed carbon, 63.791 

Sulphur, .639 

\.Bh, 3.270 

100.000 
, per cent., 67.70. Color of Ash, red. 
«al is resinous, compact, hard, slightly iridescent, with 
rites in veins." 

scimen of the lower part of this main bench of coal for- 
to Mr. M'Creath, yielded on analysis : 

Skater, 1.480 

i''oktile matter, .... 29.220 

rixed carbon, 65.022 

iulphur, .60» 

ijh, 3.670 

100.000 
, per cent., 69.80. Color of Ash, gray, with red tinge, 
loal has a resinous lustre, ia very hard, and with much 
:ites." 

Id opening made many years ago on Fuller's Hill, one 
alf miles east of Beynoldsrille, is now fallea shut; but 
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eTeiTthing about the oatcrop indicates the accuracy of the Btate- 
ment that the Lower Freeport bed showed its full thickneee at 
that place. 
At a new openiog made bj Carrier and "WilBon, on their pro- 
Fiff. 72, party, three miles east of Eeynoldsville, on Sol- 
0in^S}ttlsemi- ^l'^)* i^Q> ^^^ ^^^^1 shows (Fig. 72) as follows : 

I Roof, (mbonated clsj Blates. 

Bony ooal, r 

Coal, n>tten, ...... J 6" 

Slate, ....... 1]'> 

Coal, 8 

Slate, 3 

Coal 12 

Fire-oUy floor. 
This opening, at the time of the examination, 
' was only driven in a short distance from the oat- 

crop ; and in the partially decomposed mass it 
jndge just what amount of good coal the bed 
would yield. Appearances would indicate that the lower bendi 
of fourteen inches, and the lower five feet of the eight foot 
bench will prove to be good coal. 

At a natural opening on the same outcrop (De liOrme's) in 
a ravine some hundreds of yards to the eastward, four feet of the 
coal shows hard, bright, and apparently fairly free from iron 
Ryritea. 

No feir Bpecimens could be obtained for analysis: bnt there 
is every indication that the coal will correspond closely to that 
of Seley's and Bprague's mines, opened in the same bed, and 
not far away. 
The Lower Freeport Bed is opened at the Seley mine, three 
Fig. 73. miles east of Keynoldsville, on Boldier Bun. 
jefe^. The coal measured in the mine, (Fig. 73,) as fol- 
lows;— 

nre-olay roof, 2" 0" 

' \ Itolten alay slates, .... 1 

Booy coal and date, ■ . . 1^ 6 

CSmI, with sUte layera^ . . . S; 

Maokslate. . (Klf'toO S 

C<^, SO 

BlAOkalate, Dt 

Coal 7 

' Flre-olay fionr. 
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8 lite workable coal is confined 
foot benches. Another measor 
e mine, showed the lower eevei 
4 inches in thickness, the small 
the main five foot bench of coal 
ood coal. Such variations as ■ 
mt every mine which has work 
his Lower Freeport coal bed in 

L 

of the upper part of this five j 
Mr. M'Creath for analysis yielc 

e matter, - - . . 
jarbon, - - - - 



ent., 67.95. CJolor of Ash, dir 

d a dull, rusty appearance, is ha 
es in veins." 

part of this five foot bench oi 
'reath) : — 



e matter, - 
3arbon, 



ant., 67.85. Color of Ash, graj 

IS a dead lustre, is hard-, irideet 

f sulphate of lime." 

ench, seven to fourteen inches in 

E'CJreath): 



e matter, 
i^rbon. 
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Sulphur, ---.-. 1.230 

Ash, 6.850 

100.000 
Coke, per cent., 66.72- Color of Ash, gray, with pink tinge. 
The coal has a dull lustre, ia hard and compact, indescent, 
and contains pyrites in quantity." 

It may he mentioned that the coal from this lower bench is 
preferred by blacksmiths in their work. 
An analysis of the ash of Seley's coal yielded (M'Creath): 

"Silica, 1.860 

Oxide of iron, .220 

Alumina, 1.760 

Lime, .060 

Magnesia, ■■■■.- .162 

Phosphoric acid, .... 

Sulphur, 

Percentage of ash in cc»l, - ■ - 4.150 
The Lower Freeport coai ia opened at Sprague's miue, on Clay- 
Fig. 74. ton run, a branch of Mix run, three milei 

east of Reynoldsville. The coal as measured 
in the mine shows (Fig. 74) as follows: 
" Cotllnroof. 

i Slate 0' 1' 

Sla/k Coal, 5 5^ 

Slate )" to 3 

^ <;oBl 11 to 10 

Fln-oU; floor, aoft, 

^"^ The upper part of the bed does not show 

in the mine, but to judge from the outcrop 
at the mine mouth, the same maas of coal, slate and clay exists 
on top of the main bench as is found at Seley's mine. 

The lower bench of coal, the twelre inch bench, is preferred 
by blacksmiths for their fires. 

A specimen of the main bench (five feet five and a half inches) 
of Spr^ne's coal, yielded on analysis (M'Croath) ; 

"Water, 1.430 

Volatile matter, 81.940 

Pixfd carbon, 62.109 

11— IL 
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Sulphur, .531 

Ash, 3.990 

100.000 
ake per cent., 66.63. Color of Ash, cream. 
be coal is shining on outside, resinous on fresh fractnre, 
I little iron pyrites." 

beae complete analyBes of the Sprague and Seley Mine 
i show that the Lower Freeport Oml Bed through thia re- 
retains its excellent character, and the sections ehow that 
IS not fallen off in size. 

''ith reference to the coals above and below the Lower Free- 
Coal Bed in this region, though thoy are not very com- 
Oy opened, yet sufficient has been done in picking open the 
rop to show roughly the general thickness. 
le benches above the Lower Freeport Coal are nowhere 
ed, but show themaelvcs on the hillsidee. 
1 Sclcy's place, 95 feet below the Big Bed, a small coal 
been picked into. It shows 17 inches of coal on the ont- 
, and may run up, perhaps, to 30 inches of coal when under 
r. 

lirty feet below this coal, and 125 feet below the Big Bed, 
all coal is in the bed of Soldier's Run. This section corre- 
ds with that at Hcynoldsyille ; and the small size of these 
r beds where opened at both places gives very little reason 
jpe that any of these beds will yield workable coal in the 
)n between Reynoldsville and Seley'a mine. 
»e Lower Freeport Coal is opened and worked at 
Fij. 75. M'Crcight's Mine, three miles Snath-east of 

Rcynoldsville, on Mix Run. The coal aa 
measured in the main entry of the mine 
j Bhowa (Fig. 75) as follows i 
^^^^ Roof, black slate, - . . - ff 6" 

i^ <'^^^^B Bonjooal, ..... 1 

CobI, 19 

Small HlnCa parting. 

Coal, 3 

Floor, Holl flre-clay. 
' thin i'mir foot nine inch bench of coal, the lower one foot 
adcr and friable, but good ; the upper three feet nine inches 
:e bench being hanl, bright and good coal. 
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Only one horse of fire-clay shows in the mine, cutting the 
coal down to three and. three and ono-half feet in thickuesa ; 
the floor remaining smooth and regalar. The mine is not 
worked for Bhipment to market, but only in a small way for 
local use. 

The Stroiise mine is opened on the Lower Freojiort coal bed, 

Fig. 76. three miles south south-east of Keynoldsville, 

GSft^z-Wfi on the waters of Trout run. The coal mea- 

^aa. sured in the mine (Fig. 76) in one place, as 

I?* follows : — 

y Koof. bony ooal and b1b[«. 

WzWi *^*^^' . V Of 

Small slato parting. 

Coal 18 

Fire-nlBy flooi . 
"Where measured in anotlier place the coal was four feet six 
inches in thickness, with a small fire-clay parting one foot above 
the floor. In still another place (all within 100 yards) the bed 
showed fire-clay roof, two foet : coal, with slate and bone coal, 28 
inches ; coal, five feet. Yet so irregular was the bed that in a 
short distance this 28 inch bench on top was entirely cut out, 
and the fire-clay roof rested directly upon the main bench of 
coal. This disturbed mine is ([uite in contrast to the usually 
regular mines working this Lower Frecport bed. Tlic fire-clay 
horsebacks which are found nearly at the mouth of the main 
entry are also found almost persistently throughout its whole 
extent: the coal is pinched down in places to two feet of 
crashed and twisted coal, but is in no place entirely cut ofi". 

The rolls are very numerous : both floor and roof being vciy 
uneasy and uneven. 

'A specimen of this coal forwarded to Mr. M'Creath for 
analysis yielded: — 

""Water, 1.800 

Vobtilc matter, 30.220 

Fixed carbon, 63.617 

Sulphur, .703 

Ash, 4.100 

100.000 
Coke, [icr cent., 68.48. Color of Ash, with re<l tinge, gray, 
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The coal is bright, shining, clean, compact, with veins of 
pyrites and charcoal." 

The bench of the Lower Freeport Bed is much less distinct 
at this disturbed iStrouse mine: and for several miles south- 
west of this point the hillsides fail to show the broad and 
clearly defined bench of the Big Coal sweeping along the sides 
of the valleys as it does in the vicinity of Reynoldsville and 
at other points where the bed is large and undisturbed. For 
some miles southwest there are but few openings : and these 
are in many cases on the Upper Freeport Bed. The Lower 
Freeport Bed, however, resumes its full thickness and character 
again when it reaches P. Hawk's and Hum's mines, to the 
north-west of Punxatawney. 

At Phillippi's mine, three and a half miles south of Rey- 
Fig, 77. noldsville, the coal shows, where measured in 
fi/jji& ^he mine, (Fig. 77) as follows : 

Roof, masslye gprayish sandstone. 

Soft day slate and flre-olaj, . • 1' Z\ 

Coal, showing 4 

Bottom not seen. 

The mine runs m west 10^ north for a short 
I distance, and is partially filled with water, mak- 
ing the dip to the north-west. It is said that another foot of 
good coal underlies that seen in the mine, making full five feet 
of good coal in all. A poor hematite ore, in reddish clay, is 
reported as underlying the coal, but was not seen. The coal, 
though only seen near to the crop, looks good and hard, with 
only a moderate show of iron pyrites, and no regular persistent 
slate partings. 

About 50 feet above Phillippi's mine, there is a small outcrop 
of black slate and coal smut ; and also a small black slate show 
on the road side, 30 feet below the mine. The measures overlying 
the Phillippi mine are imperfectly shown, but are mainly gray- 
ish sandy slates and thin sandstones. The coal is apparently 
the Upper Freei)ort Coal Bed. 

On Sheafcr's place, four miles south of Reynoldsville, there 
is an old opening made on the outcrop of a coal, now fallen en- 
tirely shut, which is reported to have shown five feet of good 
coal when opened up. The roof is of massive sandstone, in 
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layers of from two to twelve inches in thickuesa, and tlie floor 
cannot be seen. The hill rises 100 feet above this coal, the sur- 
face covered over with piecta of sandstone, fine grained. No 
bench bLows on the hill side above the opening ; but the open- 
ing itself ia on a quite well defined bench. The sandstone 
pieces resemble closely those showing on the hill sides above ' 
■ the Lower Freeport coal openings at Eeynoldsvillc ; ami this, 
with the appearance and size of the coal, and tlie level of the 
outcrop with reference to the other openings, indicates that 
this is the Lower Freeport Coal Bed outcrop. 

In a ravine on Kroh's property, about one mile from Slieafer's, 
there is a natural opening, which shows, though somewhat im- 
perfectly, the presence of a large coal bed, bright and hard at 
its exposed outcrop, and with a micaceous sandstone roof rest- 
ing directly upon it. This also is an outcrop of the Lower 
Freeport Coal Bed. 

Secrist's mine is opened and worked about 4 miles south-west 
Fig. 78. of KeynoId3viIle,on thewatera of Trout Kun. The 
^e/"^^ coal, as measured in the mine, shows as follows, 
(Fig. 78); 

Haudstoiio Toof. 

Coal, 4 

Flro-olay floor. 
The massive gray sandstone rests directly on top 
of tlic coal. Where measured, only 15 foet in from 
the crop, tltc coal looked slaty, not in regularly formed and per- 
sistent slate layers, but in an apparent tendency of tlic whole 
bed to run into poor and ashy coal. The mine runs in south- 
west aiKl drains, giving a local rise in that directitJn. The 
measures above the coararc: — 

Ulll top. 

Shales and slate, - - . - - 25 

Small black slate crop. 

Shales, 35 

Thin sandstAnei, - - • - 30 
Coal, SecTlata'. 

The bed, from appearance and level, is appauently the Upper 
Freeport Coal Bed. 

After leaving the Woodward Reynolds coal mine, near Eey- 
noldsville, and going south-west, the outcrop of the Lower 
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Freeport Coal Bed is seen plainly on the hillside at Dontilh'» 
Mills, 160 feet above the stream ; and the limestone has been 
opened up under it as at the Woodward Reynold's mine. The 
limestone j^roved ferruginous and the quarry was abandoned. 
The hill rises 65 feet above the bench of the Big Bed, made up 
*of loose shales and thin sandstones, but shows no marked bcneli. 
This is the north-west outcrop of the Lower Freeport Bed in 
this part of the basin; Trout Run cutting out a broad valley, 
and the sharp rise of the coal to the subordinate anticlinal axis 
(already described) carrying the coal over the tops of the hills 
north-west of Trout Run valley. 

A small spring comes out of the hill just above water level 
at Dontilh's Mills, marking the position of the small coal which 
at Reynoldsville ia in the bed of the Sandy Lick creek. 

The Ilillis mine is opened about two miles south south-west 



Fig. 79. 




of Reynoldsville, on the waters of Trout run. 
The coal as measured in the drift shows, (Fig. 
79,) as follows : — 

Boof fire-clay. 

Coal, 4' 6" 

Fire^jlay floor. 

The opening when examined was only driven 
in a short distance from the outcrop, and the 
roof was not yet regular : loose sandstone pieces coming down 
with the clayey matter resting on top of the coal. The hill 
rises 45 feet above the coal, and the measures, though not show- 
ing clearly, seem from the surface stuff to be mainly made up 
of thin sandstones. 

The Syphrit mine is opened not far from the IliHis mine, on the 
same bed. The coal where measured in the mine shows, (Fi^. 



Tig. 80. . 




80,) as follows : — 

Roof, sandstone. 

Yellowish clay and bone coal, . 0' 6" 

Coal, 2 

Slate, OJ 

Coal, 11 

Clay parting, 1 

Coal, 7 

Soft fire-clay floor. 



T hisTmeasurement was made in the main entry, 80 y^rds in 
from the outcrop, and under 30 to 40 feet of cover : but tho 



S0DTU-WE3T OF REYNOLDS VI LLE. H. 167 

coal waa Btill soft and with much infiltrated clay on the face. 
At the extreme end of the heading it had improved in hard- 
ness : and seemed quite free from pyrites. 

The Norris mine is opened three miles south-west of Eey- 
JiHg. 81. noldsville. The coal where measured in the 
f^^y^ mine shows, (Fig. 81,) as follows : — 
Roof, not seen, 
fil&te and bone ooal, ... 1' !'■ 

Coal, 4 8 

Soft fli»-olay floor. 
The coal where meaaared was under sufficient 
cover but the roof was poor and leaky, bo that 
the doal was soft, and stained with iron rust. 

Some lumps of excellent carbonate iron ore which were lying 
at the mine mouth appeared to have come from just above the 
coal. 

The hill rises 60 feet above and shows small sandstone pieces 
everywhere on the surface. The coal is rising rapidly to the 
North-west where opened. 

At D. Brown's Mine, five miles south-west of Beynolds- 
£Hff. 82. ville, coal is opened and worked. The coal as 
DSnem&i meaeured in the mine shows (Fig. 82) as folloTVs: 
Roof; olay BlatA and flroi^la;. 

Co^, ;. 6* 0" 

Floor, fire-clay. 
Though the mine is not driven in very far, the 

I coal looks good. The hill only rises high enough 

f^^^^l above the mine to ofibrd cover for the coal. The 
measures are here rising rapidly to the north-west, and this 
hill marks the outcrop edge of this coal bed on the north- 
west side of the basin here; foritshootsout to daylight finally 
on the west side of the hill. 

One hundred and fifty-two feet below this D. Brown Coal 
Mine, on property of Mr. Jenks, a three-foot coal bed has been 
opened up, with a hlack'slate roof; floor not seen. Mr. Fagen 
reports a sandstone, fine-grained and conglomeritic, as overly- 
ing the coal. 

Mr. Whitescl has also opened up the coal upon his lands, 
near by. 
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About two miles south-west of this Mine, an imperfect verticel 
Fig. 83. section of the measures above water level Tvaa 
'JBiA^/kxn^jB^ made on Hog Shanty Run. The section gires 
^ (Fig. 83) as follows : 







Hill top." 

Concealed measures^ .... 

Bench. 

Concealed measures, .... 

Bench. 

Concealed measures, .... 

Bench. 

Concealed measures, .... 

Slates, with layers of iron ore baUs, - 

Coal. 

Concealed measures,' . . . . 

Creek level. 



80' 

90 

80 

40 
20 

20 



Of the coals and benches in the above 330- 
feet of measures, the lower coal is opened on 
• the outcrop and shows two feet of good look- 
fjp^^jfch ing coal, resting on a hard fire-clay floor. 
Over the coal there are 20 .feet of dark col- 
ored slates and shales. Much carbonate iron 
ore is found in this mass, mainly as nodu- 
lar masses and partly as one and one-half 
ICr^eJ^ I to two inch plates. The shales were not 
completely cut down on the outorop face, and no one regular 
and continuous workable bed of carbonate ore was seen ; but 
the aggregate quantity of ore in these shales is clearly very 
considerable. It is said that a regular bed of carbonate iron 
ore, many .feet in thickness, was opened up some years ago in 
this neighborhood ; but it is now covered up and could not he 
found when the region was examined. 

A specimen of this iron ore from Hog Shanty Run, for- 
warded to the laboratory of the Survey, in Harrisburg, yield- 
ed on analysis (M'Creath) : 

"Iron, 34.000 

Sulphur, .355 

Phosphorus, .202 

Insoluble residue, .... 11.390 
The ore is a carbonate, exceedingly hard and compact, min- 
utely crystalline, of a dark gray color, with conchoidal frac- 
ture ; and showing crystals of pyrites." 
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The bench 80 feet above the stream had not been opened. 
The bench 160 feet above the stream had only been just picked 
into at the time that the examination wai made— enough to 
show a fire-clay floor to the coal, but without having yet de- 
veloped the true roof, only loose matter resting on the coal. 
This bench is quite marked ; fallen trees occasionally bringing 
up pieces of coal along it. The upper bench, 250 feet above 
the stream, had not been opened. Nothing shows from that 
to the hill top. 

"Wachob's mine is opened about 5 miles north north-west of 
Fig. 84. Punxatawney. The coal as measured in the mino 

/iw^Swir. ''^^^^ t^'S- ^*^ ^ follows : 
Roof, sandstone. 
,- , Black slate, - - - 01" lo 1' 

^'^J Coal, 3 

■* t Slate, persistent, • • 0| to 1 

Coal, 10 

/ * Soft ilre-clay floor. 

The coal is rising to the north-west. The 
mine is only driven in for about 40 yards, and has been worked 
on a small scale merely to supply the local demand. Gray slates 
and thin sandstones overlie the coal for 100 feet, and at 70 feet 
above the coal there is a small black slate outcrop 
The coal mines out well, firm and in blocks. 
A specimen forwartled to Mr.M'Creath for analysis, yielded-. 

"Water, 1.300 

Volatile matter, 32.570 

Fixed carbon, 62,567 

Bulphur, - 1.023 

Ash, ....--- 2.540 

100.000 

Coke, per cent., 66.13. Color of Ash, red. 

The coal haa a dead lustre on outside ; on fresh fracture, a 
bright lustre, and is strongly iridescent." 

At Elbles', five miles north of Punxatawney, two coal beds 
have been ojiened, 50 feet apart. They were not worked at the 
time of the examination and could not be accurately measured. 

The npper bed shows a black Slate roof, a fire-clay floor, and 
apparently a four foot coal. Masses of sandstone, fine grained and 
cong!omeritic, lie around the mine mouth, and above the coal. 
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Fifty feet below this mine is the old drift on the lower bed. 
The diift runs in east 20° south and is filled with water: indi- 
cating a south-east dip to the measures liere. In the main entry, 
near the mine mouth, the show of coal is: 

Heavy smooth black slate roof. 

Coal, 4' 

Fire-clay floor. 

The coal is reported as used and desired by blacksmiths, and 

as bearing an excellent name for domestic use. This opening 

lies 20 feet above the level of the small stream in the ravine. 

About a half mile south-west of Bible's, Zeitler's mine is 

Fig, 85. opened up, apparently on the lower bed or 

ZEITtER. ^^ *wo showing at Bible's, The coal, as 

aatj; measured in the mine, shows (Fig. 85) as fbl- 

, ^ lows: 

C0AL4.7 Black slate roof, smooth, . • 1' 0» 

Goal, good, 4 7 

Fire-clay floor. 

For a considerable distance in the mine the 
coal is covered over with a coating of yellowish clay. As the 
black slate roof is tough and good, and the cover ample, this 
infiltration probably comes from an horse of fire-clay, located 
somewhere up the rise of the coal. Free from this infiltrated 
matter, the coal is good, bright and clean ; the upper six inches 
being duller in lustre and harder. 

The mine runs in west and drains ; showing a rise to the 
north-west, a south-east dip. 

Seventy-two feet higher on the hill, but not directly above, 
IS Zeitler's opening on the upper bed. It is now not worked 
and has fallen shut ; but the main entry has six foot timbers 
in it, indicating probably a good sized bed. Above this bed 
there are gray thin bedded slates and shales for 150 feet, with 
no outcrops or benches showing. 

At the John Henry mine not far north of Zeitler's, the coal 

Fig, 86. is opened up and shows where measured in the 
jniine, (Fig. 86) as follows : — 

Koof black and grey slate. 

Coal, 4' 6" 

Fire-clay floor? 

Tlic coal is good, with no bone or persistent 
slate showing. The bottom nine inches are very 
hard, then two feet nine inches of moderatelv firm 
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coal, then one foot of soft friable coal on top. Tlio coal is dip- 
ping very gently to the Houth-east, is rained to the dip, and 
drained by a trench. 
Scheldt'fl mine is ojiened just north of Henry's. Nothing shows. 
At "Wolfe's mine the coal shows : 
Black Blate roof. 

Coal 4'6" 

Fire-clay floor. 
The coal shows the same sub-divisions in character afl men- 
tioned as showing in the J. Henry mine, and rises very slightly 
to the north-west. Grayish slates make up the overlying meaBures. 
At Smause'e mine, two and a-half miles north north-east 
of Punxatawney the coal shows : 
BuidstoD«. 

BUok aUta roof, ... 3' 3" 
Coal, (the upper six' inches 

with a cannel Mruoture,) 8 
Pire^!laj floor. 
The coal is rising gently to the north-west. The coal looks 
hard end good. The measures overlying, to the hill top (70 
feet) are made up mainly of sandstones. 
The Lower Freeport Coal Bed ia opened and worked at the 
Fiff. 87. Powell Hawk mine, two and a-half miles north 
Jliat'& of Punxatawncy. The coal aa measured in 
the mine shows, (Fig. 87) as follows : — 
Hoof, hard black alate. 
^ia& Coal, with eomo slaty layers and 

IfflS bo=yooal, r O'toa'C' 

Slate persiHtent, . . . . 0| to 2 

Coul, 4 6 to S 

Fire-clay floor. 

The lower five foot bench of this coal yields 

a very handsome, hard, clean, bright coal. The upper two foot 

bench, with its slate layers and bone coal is mined for local use, 

but could never be shipped to market. 

A specimen ofthemainbench yielded, on analy8iB,(M'Creath): 

"Water, 0.950 

Volatile matter, 83.550 

Fixed carbon, 60.523 

Sulphur, 1.167 

Ash, - -' 3.810 

100.000 
Coke, per cent., 65.50. Color of Ash, reddish brown. 



172 H, REPORT OP PROGRESS BY P. PLATT, 1874. 



The coal has a shining lustre, is hard and compact, with 
mineral charcoal and much iron pyrites." 

Gray slates and thin sandstones overlie the coal, and a small 
bench shows on the hill side some 50 feet above it. 

The Lower Preeport Coal Bed has here regained its character 
and full size, as displayed by it in the mines at Eeynoldsvilley 
and eastward of that point. The sections and descriptions of 
the different mines have shown no single opening between M^ 
Creight's mine and Powell Hawk's mine, where the coal rises 
to this full thickness of good coal. The extraordinary size and 
excellence of this coal at Reynoldsville and north-west of Punx- 
atawney, must be put down as an abnormal and fortunate con- 
dition of the bed ; not to be relied upon or expected in other 
parts of the basin. 

At the Campbell mine, one-half mile south of the Hawk 
Fig. 88. 






f9 







Fireelctu 
1.6 



mine, the same coal is opened and worked. The 
coal shows, where measured in the mine, (Fig- 
88) as follows : 

Sandstone, massiYe. 

Hoof, iire-olay, • • • • 2' to 3' 0' 

rsofb slate, 6 

Bone coal, • ' 7 

Coal, 4 a 

Floor, not Been. 

The dip appeared to be to the north-west, and 
the mine was filled with water. The coal was 
measured near the outcrop, where it was still partially disinte- 
grated and could not afford a perfect measurement. 

About two-thirds of a mile south of Campbell's mine, W. 

Mitchell has opened up the outcrop of a coal only sufficiently 

to show one foot of coal, with blue slates overlying, and then 

blue carbonate of iron above. 

The Lower Freeport Coal Bed is opened and worked at the 




Fig. 89. 




J. Thomas mine, two and a half miles north of 
Punxatawney. The coal, as measured in the 
mine, ffhows (Fig. 89) as follows : 



Ctalf/JiQ 



Roof, black slate, 

Coal, 

Slate, 

Coal, 

Black slate and coal in bottom. 



3' 


4 



0" 
7 
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At other points in the same mine, the bed meoeuree sis feet 
from roof to floor, the floor being fire-clay. The coal is rising 
very gently to the north-west. Gray slates five feet thick over- 
lie the black slates of the roof, and then sandstone. 
, The coal from the main bench is bright and shining, but 
rather fmble. 

A specimen of the ooal forwarded for analysiB, yielded (M'- 
-Creath) : 

"Water, 0.950 

Volatile matt«T, ... - - SJ..590 
Fixed carbon, ..... 60.520 

Balphur, 1.440 

Ash, 5.500 

100.000 
Ooke, per cent., 67.46. Color of Aflh, dirty gray. 
The coal is bright, shining, compact, with many small veins 
■of charcoal and pyrites." 

The Upper Bed, 75 feet above the Lower Treeport CJoal Bed, 

Fig. *tO. is opened at the "Weaver mine, 8 miles north 

north-west of Punxatawney. Tha coal, as mea- 

isured in the mine, shows (Fig. 90) as follows: 
"Root, nuMlve iuid«tone. 
Rotten oU}r lUtA, - - - 0* 1" 
Coal, poor and rotten, • -IS 
Co«l,good, 4 
FiT»«lA7 floor. 
The coal is rising to the north-west gently. 
As usnal the massive sandstone roof is cracked in places, and 
the face of the coalis much stained with infiltrated clay ; but 
the coal itself is hard and firm. 

The mine in roof, floor, size and character resembles the 
openings on the Upper Freeport Bed, 6 miles to the north-east 
(Phillippi, to.) already described ; speaking very well for the 
regokrity of this bed through all the intervening countiy. 

A specimen of- the coal forwarded for analysis yielded (M< 
Clieath): 

"Water, 1.000 

Volatile matter, 88.200 

Fixed carbon, .... 69.428 
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Sulpmir, . . . _ . 2.042 

Ash, 4.S30 

100,000 
le, per cent., 65.80. Color of Ash, brown, with reddish 

e coal h&8 a dull lustre, is coated with eilt, friable, irides- 

witb charcoal and pyriteB." 

ont 80 feet above the bed there is a bench on the hill 
and jnat above the bench massive sandstone boulders on 

irface indicate the position of the Mahoning sandstone. 

B same coal bed haa been opened and worked at Courad'e 

'ijT. 91. Mine, one-balf mile east of Weaver's. The 

svw«£ coal as measured in the mine shows (Fig. 91) 
as follows : 

Roof, B&ndstone. 

Yellowish olv. fti I" 

Coal, aotl, bony in ptaoes, - - - 1 

Coal, 4 6 

Fire-day floor. 

ere is only one small slate parting in the lower four tooi 

ncli bench of ooal, and the coal looks hard, good auc 
It shows considerable pyrites. The mine is opened 

ibove the level of the small run and the coal is rising 

Y to the north-west. Thin bedded sandstones and sUi- 

slates overlie the sandstone roof. 

5 opening at "Smith's Old Bank" is now fallen sbat and 
not be measured. The same massive sandstone roof 

I in place. It lies not far from Conrad's mine. 

rth of these openings about two miles, or about five miles 
north-west of Punxsutawnej, there is a natural opening 

ig. 92. of the coal in a ravine on Kessler's place. The 

w^/' ^"^'i which ia but imperfectly exposed, shows 

(Fig. 92) as follows: 
Dark aivy elatei. 
Roof, black slate, •_.... r V 

Coat, S C 

Blaclc fliate, peralstent, - - |" toO 1 

Crmi, 13 

Coal In bottom. 

The coal ia hard and bright and seems to \ie 
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of excellent character. The roof slate is for the lower aix 
inches a cannel elate ; above that a black slate. 

A Bmall coal has been opened 40 feet above this Keesler open- 
ing. It is now fallen shut, and is reported a " 3 foot bed," Sand- 
stone pieces cover the hill aide between these beds, and above 
the upper one for 50 feet to the hill top. The Big Bed is 150 
Fig. 93. feet above the stream in the valley below, and the 
_j« -_ Tipper bed 190 feet. These beds are, apparently, the 
Lower Freeport coal, and the coal (Middle Freeport) 
40 feet above. This middle coal is evidently very 
irregular, in places existing as a workable bed and 
again running down to almost nothing. It has al- 
ready been mentioned as making a well defined 
bench on the hill side above Selcy's bank, three 
and a half milee east of Reynoldsville, 35 to 40 feet 
above the Lower Freeport bed. 

On this Kessler hill no marked bench shows be- 
tween the Big Bed and the stream, 150 feet. 

An imperfect vertical eection on the west aide of 
Elk creek, opposite Kessler'a, shows (Fig. 93) as 
follows : 

Hill top. 

Slateii, «0' 

Sandstone, (MahoningT) 10 

Slnlea, gnyish and femiglnoua, ... 65 
Bench of eoeil. Middle Freeport, ... 3 

Sandatone, thin, 40 

Beach of coal, Kesaler, Lower Freeport. 
Qray shales and thin slates and sandstones, 

witli no marked bench, .... 165 

Level of Elk run. 
Pantall's mine is opened and worked four and a half miles 
Fig. 94. north-west of Punxatawney. The coal as mea- 
Jlotffill^ aured in the mine ahowa (Fig. 94) aa follows: 

■ Roof, blMk state, hard, . . . 4' 0" 
Coal 18 
Clar parting, not per^Ment, ... 2 
Coal, 3 
Slate parting. OJ 
coal, 10 
Flre-oUy floor. 
The coal is rising to the north-west. The mine 
is only worked to aupply a small local demand and 
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en in far; so far as worked the coftl looks very 
e liorsea of fire-clay are numeroiiB and troublesome 
like the "Wachob and D. Brown mines, is over on 
est side of the basin, and the coal has risen high in 
to the anticlinal axis which lies west of the mine. 
Pantall coal ia already well into the hill tops and 
thoof outcrop, about one mile north-west of Pan- 
bly marks about the western edge of the basin, at 
or the Freeport coals. 
!□ of coal from Pantall's mine jielded on analyuB 

ir, 1.100 

tile matter, 81.170 

I carbon, 63.544 

lur, 1.016 

3.170 

100.000 
cent., 67.73. Color of Ash, yellowish brown, 
has a doll lustre, is hard, coated with silt, shown 
I pyrites, and is slightly iridescent." 
nine is opened and worked three and a-half miles 
north-west of Punzatawney. The coal as 
measured in the mine shows (fig. 95) aa fol- 
i^ Iowa: 

Roof, blkok aUte. 

Bone ooal and elate, . . V V 

Coit]. 6 1 

Fire-cl*]', eofl, In floor. 

The coal rises to the north-west. Although 
the main entry is driven in for over 50 yards 
the coal is somewhat rotten and stained with 
ay- 
en of the coal forwarded for analysis, yielded 

iT, ■ . . . - 1.050 
^ilo matter, .... 88.1S0 
I carbon, 68.405 
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Sulphur, 1.295 

Ash, 6.100 

100.000 

Coke, per cent., 65.80. Color of Ash, gray. 

The coal is shining, compact, somewhat slaty, with consid- 
eroble iron pyrites." 

The hill rises 62 feet ahovc the M'Kce mine and shows a 
small black slate crop on top, but without any coal smut. 

At the J.Smith mine, half a mile from M'Kee's, the coal shows: 

Roof, blaok elate. 

Coal, . . ... 4' 6" 

Fire-clay floor. 

The coal doea not show hard or firm where examined, and is 
rising to the north-west. 
The Wingert mine is opened and worked three miles north- 
Fig. 96. west of Punsatawney. The coal as measured 

W^^^ in the mine shows (Fig. 96} as follows ; 
7« Roof, block Blate. 

^laU Bony ooal and bUU, . . S' 0" 

■***- Coal, 3 S 

-J Slate 

Coal, 2 

■ Hffti Fire-olay floor Boft. 

' ^ The coal looks good and bright, the upper 

bench, above the small slate parting, being 
hard and mining out well in lumps : while the lower bench is 
columnar in structure and friable, but good. The mine is al- 
most entirely free from the clay " horses" which were noted in 
the Pantall and M'Kee mines. The hill rises 75 feet above the 
mine. 

A specimen of this "Wingert coal yielded, on analyais, (M'- 
Creath): 

"Water, 1.150 

Volatile matter, 32.070 

Fixed carbon, 60.428 

Sulphur, 1.702 

Aflh, 4.650 

100.000 
Coke, per cent., 66.78. Color of Ash, fewm 
12— H. 
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al is bright, friable, witli pyrites and Oxide of Iron." 
Kurtz's mine, the coal shows : 
Roof, black slate. 
Coal, 5' 7' 

Soft fire-clay floor, 
al is hard, bright, clean and quite free from pyrites, 
coal there are 15 feet of ferruginous slates and thin 

J. B. Morris Mine (No. 1) the coal shows : 

OrayiBh blue atiDily alatSB. . 

Coal, 5' 3" 

Flre-olaf floor, 

ines Mine is opened ind worked near the Morris Mine 

. and two miles north-west of Punxatawney. The 

coal shows where measured in the mine as follows 

! {Fig. 97): 
Roof, sandy alata. 
Coal, 5' ff 
Fire-clay floor. 
In the black slate roof occur some layers of 
black siliciouB iron ore. 
ix feet above the coal is a bench, apparently of coal. 
d limestone and ore are reported as struck on this 
nd the well of the house is limestone water. This 
i the Treeport limestone in place, with the Middle 
CoB.1 resting on top of it. 

rmalt's Mine the coal is opened at water level of the 
d the bed shows, as imperfectly seen : 
Roof, black alate, - - - 2' 0" 
8lBte and bone ooal, - - 10 
Coal, showing, - - - 3 
BottoiQ not seen, 
eported full four and a half feet of coal. The coal 
is good, bright and clean, and lies nearly flat. A slope 
lown west of the stream and the coal worked from it ; 
now abandoned. Large blocks of massive sandstone 
the stream valley, washed down from above. At the 
mine the hill rises 50 feet above the coal ; but to the 
le mine the hill rises 155 feet above the mine. The 
are very little exjwsed, and seem to be mainly gray 
th sandstone layers, one small black slate show, with- 
smut, appearing ISO feet above the mine. 



J 
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Hum's mine is opened and worked about two-thirtls uf a 

Fig. 98. milo north of Carnialt'a and two and a halt 

J^ujip miles uortb-west of Punxatawney. The coal. 

^ as measured in the mine, shows (Fig. 98) as 

follows : 

ttxUt4- Coal In root 

-<' » Slate, V 4' 

^•S Coal, hard, 18 

Coal, softer, t 4 6 

-.^„ Slate parting, 01 

rfi^ufc^ Coal 6 

Fira-clny floor, bard. 
WLore measured as above the roof was not shown, and the 
roof coal was reported as " 3 feet." Where measured in another 
part of the mine the roof was found to be a hard black slate ; 
but in this cane the mine was not ent down from roof to floor. 
When examined for the First Geological Sur\"ey of Pennsyl- 
vania, this bed, as showing here, was called an eight foot coal 
bed, and it may average for some distance that very great thick 
ness. The coal is good, clean and handsome, and mines out 
well. The dip, as given by the workings, seems to be gentle 
to the south 10° west. This is one of the handsomest exhibi- 
tions of clean, bright coal to be found in the Eeynoldsville Gas 
Coal Basin. 

A 8j>ecinicn of the upper part of the main bench of Hum's 
coal, forwarded to Mr, M'Creath for analysis, yielded : 

"Water, 0.920 

Volatile matter, 35.440 

Fixed carbon, 59.962 

Sulphur, -.--.. ,848 

Aflh, 2.830 

100.000 
Cote, per cent., C3.C4. Color of Ash, brown, with reddish 
tinge. 

The coal is bright, with glossy lustre, compact, with small 
amount of iron pyrites." 

A specimen from the lower part of the main six foot bench 
yielded on analysis (M'Creath) : 

"Water, 1.000 

Volatile matter, 33.260 
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Fixed earbon, 63.081 

Sulphur, ,- 1.139 

Ash, 1.520 

100.000 
Coke, per cent, 65.74. Color of Ash, reddish brown. 
The coal has a ehining lustre, Is somewhat compact, vith a 
small amount of pyrites." 

These analyses ehow that this coal is superior in quality as 
well as unusually great in size. 

Tlie J, B. Morris No. 2 mine is opened and worked about 
Fit). 90. one-fourth of a mile from Hum's. The coal, as 
•Motr/i^ measured in the mine, shows (Fig. 99) as follows: 
GraysandBtone. 
Roof, bard flrB.<3lay, . . . . 1' 0" 

Coal 6' to 7 

Flro-olay floor, Boft. 

The coal is without any peraifftent slate part- 
ings, and is very hard and bright. The swelling 
in the size of the Lower Freeport Coal Bed em- 
braces the region covered by these two openings ; 
but it is, uf course, local to this spot, and is not found in any 
other of the numerous mines already described. 
Kuth's Mine is opened and worked about five miles west 
Fig. 100. north-west of Punxatawney. The coal as meas- 
Tgfi^i^ ured in the mine shows (Fig. 100) as follows: 
Roof, black elate. 

«• Coal, 6' 3" 

Fire-clay floor. 
The coal is dipping to the south-east ; and aa it 
has very little cover over it where worked, shows 
weathered, dirty and with infiltrated clay on tho 
faces of the coal. 
A specimen forwarded for analysis yielded (M'Creath''- 
"Water, - - - - - • 1.060 

^'olatite matter, . - . . 34.140 

Fixed carbon, - - . - - 61.172 

Sulphur, .678 

Ash 2.950 

100.000 
Coke, per cent., 64.80; Color of Ash, cream. 
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The coal has a dead lustre, ia eompact, irklesL'ent, liard, 
coated with silt, and shows charcoal and iron pyrites." 

The Means Mine ia opened about lialf a mile east of Ruth's. 
This opening is rauch troubled and pinched in the short extent 
of the workings, showing at one place fire-clay in the roof, at 
another place sandstone, and at a third black slate. 

The coal only showed tliree feet six inches in all, of which 
the npper six inches were bone coal. 
Another opening made along the same bench, some few hun- 
Fig. 101. dred yards away, found the coal regular and 
jw^ undisturbed. The coal as measured in this 

new drift shows (Fig, -101) as follows: 
f^"^ ' Roof, black slate, partially decomposed. 

o»«i •'"1 '' 2' 

Slate 01 

*iK Hf' : ' • 

^^^ /g' Floor not seen. 

The coal looks hard, bright and good, and is 

rising in the mine to the north-west. The hill rises 75 feet above 

the mine, the measures made up apparently of soft, thin shales. 

Anthony's Mine is opened and worked not far from Means, 

and about four and one-half miles west nortli-west from 

Fiff, 102. Punxatawney, near the village of Pottersvillc, 

The coal as measured in the mine shows (Fig. 

102) ns follows : 

Itoof, blduk Blatfl. 

niack slate and bone coal, - - - I' 0' 

Coal, hard and good, - - - - 3 9 

Slate, S"toO 1 

Coal, 

Kiro-clny floor. 
In another place in the mine the three foot nine iiidi bench 
measured four feet of excellent eoal. 

A specimen of this Anthony Mine coal yielded on analysis 
(M'Ci-catli): 

""Water, 0.950 

Volatile matter, - • - - - ■ 35.870 

Fixed carbon, 58.218 

Sulphur, 2.302 

Ash, 2.660 

100.000 
Coke, per cent., 63.18. Color of Ash, red. 
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; coal 13 shining, somewhat friable, with many small veins 
ircoal and pyrites." 

row of small springs coming out of the hillside 30 feet 
■ the Euth miue indicates the presence there of a coal or 
ione ; but no opening haa heen made, 
out 75 feet above Anthony's mine, bat not on the same 
le, a limestone has been opened up, three to four feet thick. 
1 burned it yielded only a tolerable lime, the limestone 
ng too much iron. No coal smut shows above it or be- 
;. It is probably the Freeport limestone. 
J Fourth Coal Basin continues on south-west from these 
, Pantall, Anthony, &c., mines, and coal is opened on many 
, But the mines are never reported as more than " 4 feet " 
I feet " coals ; and the abnormally great size and excellent 
>al character of these Freeport Coal Beds, as described 
, is not apparently repeated to the south-west, in the die- 
between the Ruth mine and the point, 10 to 12 miles 
3 south-west, where the steady sinking of the measures 
i southward has carried the Freeport coals below water 
and has made the " barren measures," the country rock 
water level.* These barren measures, made up mainly 
vildcmeBs of greenish, olive colored and reddisli shales, 
ig only small and worthless coals, continue as the surface 
jouth-west through Indiana county, until the Pittsbui^ 
Bed, coming in on top of them, ia found occupying the 
anda north of £ 



Oil boring at Panxatavmey. 
I following is the record of an oil boring made in 1864 
: Mahoning creek at Punxatawney. It is kindly furnished 
'. P. AV, Jcnks, who reports it as "carelessly recorded:" 

Soil, 10' 0'' 

Reddish sandstone, 5 

Vory bard Band rock, with iron on mixed, . 5 

Black alBto, GO 

Slate 6 6 

Hand rock 12 

Slate rock, 18 

Son sand rock, 21 

e»o barren measurea, lying above the Mahooiug sandstone, sre Kt tUa 

Mut 500 to 6(K) feet thick.) 
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Not recorded, 35' 6' 

Show for oil, (118 foet below surface.) 

Not recorded, ...••.. 8 

Coal bed, 6 

Slate, 22 

Coal, 4 

Slate rock, 2 

Sandstone, glass sand, 10 

Coal, called " Cannel coal," •••.20 

Not recorded, 5 

Show for oil at 166 feet. 

Iron Ore and Limestone at Punxatawney. 

At Clay ville, one mile west of Punxatawney, Mr. Young ex- 
amined the ore and limestone outcrops as imperfectly exposed 
on the bank of the Mahoning creek. The Freeport (?) limestone 
occupies the bed of the creek ; then sandstone, one foot ; fire- 
clay and ore balls, 6 feet ; limestone and some ore, in all twelve 
feet. As is not unusual, the Freeport is carrying an upper layer 
of very ferruginous limestone, at times an iron ore. The ore 
splits easily and is of a greenish tint. 

A specimen of this Freeport iron at Claysville, forwarded to 
Mr. M'Creath for analysis, yielded : 

"Iron, 21.100 

Sulphur, .127 

Phosphorus, .493 

Insoluble residue, . - - - 30.010 

Though not rich in metallic iron, yet the low percentage ot 
sulphur and phosphorus in the above ore would in all proba- 
bility make it pay to work. "VVhcn roasted it would yield an 
ore of sufficient richness in iron and of decidedly good quality. 

It was not exposed sufficiently to get a safe average of its 
thickness, and it would well repay opening up to settle this point. 

About one-quarter of a mile below the bridge the ore again 
shows in the slates, but more sandy than before. At the head 
of the bend of the creek (Sliding Rock bend) the ore again shows ; 
but very sandy and poor. The fossiliferous calcareous shale and 
slate overlying the limestone and ore is very persistent, being 
found again down the Mahoning creek at Smicksburg. On toj* 
of this comes in sandstone, with thin slates overlying ; and still 
higher in the hill is the Mahoning sandstone, the massive bould- 
ers of which fill the stream bed. On top of this come in the 
elates and shales of the barren measures mentioned above. 
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Coals on the Mahoning. 
n the Mahoning creek for five miles (see R<^ers' 
) below Punxatawney, the Lower Freeport coal is 
st thick, with six feet of ehalea covering it. At 
! Freeport limestone is in two layers, the upper- 
inches thick, of good blue carbonate ; then two 
iches of bright yellow clay ; and underneath it 
of limcstpnc are exposed, which may be thicker. 
' carbonate of iron, one and a half inches thick, 
the same quarry ; and also a shaly, siliciouB, hard 
jrruginouB semi-limestone stratum, recognizable 
Smicksburg section. At Templeton, where the 
)rt coal (?) is only opened as a three and a half foot 
I shale roof and slate floor.at the level of the creek, 
limestone, 10 to 12 feet above it, is a band two anil 
ick, floored by shelly sandstone, looking like a de- 
•uginous rock. At another opening it appears in 
aus: 

Pure blue limestone, . . 0" *' 

Block slat«, .... 8 

Yellowish limestone, . • 4 

Clay 8 

Limestone 2 

State. 

B Mill, where the Fourth anticlinal axis crosses 
J valley, the Freeport limestone just reaches water 
J it is a small coal bed, the Upper Freeport coal, 
towards the barren measures, which occupy all the 
re calcareous shales with a six inch bed of coal 
These barren measures occupy the whole basin 
catawney, yielding no workable coal, and no large 
ane, but displaying the conglomerate Mahoning 
trywhere as their base rock. (Rogers' Final Re- 

iinxatawney, on the south side of the Malioning 
coal show is seen 130 feet above the creek; a bog 
200 feet ; and a small black slate outcrop, in the 
feet above the Mahoning creek. 
teningB in the Third Bituminous Coal Basin, east 
t of Punxatawney, were examined to see if any of 
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the exposures would exhibit a coal bed which could compare 
with the size and character of the handsome coal already dis- 
cribed north-west of that place. 

At Brown's mine, near the mouth of Stump creek, four miles 
east of Punxatawney, the coal shows : — 

Roof, black slate, orumbly. 

CJoal, 3' 2" 

Fire-clay floor. 

The coal seems friable ; and is apparently dipping to the north- 
west. 

At Andrew Bower's mine, one and a half miles south of 
Brown's, the coal shows : — 

Heavy black slate roof. 

Coal, 3' to 3' 6" 

Fire-clay floor. 

Six inches above the floor is a persistent small black slate 
parting ; and irregular small slates come in through the mass 
of the coal. 

About four miles south-east from Punxatawney, in Indiana 
county, the Q-. Schlimmer mine is opened. The coal shows :— 

Roof, black slate. 

Coal, • 4' 

Fire-clay floor. 

Tlie coal shows slate partings, not persistent. Fifty feet of 
sandy slates underlie this mine, down to the level of Schlim- 
mer's run, and through this whole mass are scattered nodular 
masses of carbonate iron ore in lumps of all sizes ; but in no- 
one place were the ore balls closely enough packed, or the ore 
plates thick enough to make a workable bed of iron ore. It is 
reported that a persistent bed of carbonate iron ore of consid- 
erable size lies directly under Schlimmer 's coal bed ; but it could 
not be seen when the mine was examined. 

A specimen of this Schlimmer iron ore yielded, on analysis, 
(M'Creath) : 

"Iron, . 26.500 

Sulphur, .141 

Phosphorus, .149 

Insoluble residue, 34.460 

The ore is a carbonate, is hard, compact, silicious, of a bluish 
gray color, with conchoidal fracture.'' 
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Above the coal are thin gray slates, shale and sandstone. The 
same coal bed apparently is opened by liVolf, Smith, George 
Brooks, Spencer and M'CuUough, 

At the Joel A. Ginter mine the coal shows : 

Black slate roof. 

Coal, 6' 0' 

Fire-clay floor, hard. 

The coal shows a few small black slate partings, not persis- 
tent, except one small half inch slate, six inches above the floor. 
The roof slate is of a peculiar smooth cannel slate character, 
very fossiliferous. The measures rise to the south-east. 

The Geo. Graff mine is opened six miles south-east of Punx- 
xitawney, in Indiana county. The coal as measured in the mine 
fihows, as follows : 

Roof, fire-clay. 

Bone coal, . ' . . . 0' 6" 

Coal, 17 

Fire-clay, . . . . OJ 

Coal, 8 

Fire-clay floor. 

The mine runs in South 30° east and does not drain. 

A specimen of the coal yielded, on analysis, (M'Creath^* 
"Water, ...... 1.050 

Volatile matter, 29.730 

Fixed carbon, 69.781 

Sulphur, 1.389 

Ash," 8.050 



100.000 
Coke, per cent., 69.22. Color of Ash, reddish brown. 

The coal is of a dirty appearance, somewhat hard, with con- 
•siderable iron pyrites." 

Going south-east for four miles the measures are found rising 
up towards the Second Anticlinal axis ; and at Andrew Pierce's 
place, 600 feet above the Mahoning creek, the hill crest is cov- 
ered with massive sandstone boulders which show the Mahon- 
ing sandstone, here risen high up and shooting out into the air 
to arch over the Second Anticlinal axis. 

A number of coals are opened in the vicinity of this place, 
all 100 to 200 feet below the Mahoning sandstone. 
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The M'Farland coal mine is opened in Canoe township, lu- 
Fig. 103. diana county, and shows (Fig. 103) as fol- 

Koof, black slate. 
O^if. g»jg^ Coal, 3' 8' 

Jhu23 8^^^ Fire-clay floor. 

Umi There is not much cover to the coal where 
JJnjiajf opened, and considerable infiltrated clay is 
found on the faces of the coal. 

The coal is rising to the south-east. 

A specimen of this coal forwarded to Mr. M'Creath for analy- 
sis yielded: 

"Water, 1.020 

Volatile matter, 30.190 

Fixed carbon, 57.943 

Sulphur, 2.757 

Ash, 8.090 



100.000 

Coke, per cent., 68.79. Color ot Ash, cream. 

The coal is bright, iridescent, columnar, with considerable 
iron pyrites." 

The hill rises slowly 50 feet above the M'Farland mine, and 
at the top the surface of the ground, for some acres, is covered 
with small pieces of lean, sandy hematite iron ore. This same 
ore is also found about one-half of a mile north-east, on S. 
Pierce's place. 

At the M'Cullough mine the coal shows : 

Koof, black slate. 

Coal, 4' 0' 

Fire-clay floor. 

The coal, even near the outcrop, looks good and bright, but 
evidently carries considerable pyrites. Fifteen feet below the 
coal a carbonate iron ore was formerly opened up on the out- 
crop ; but it is now fallen shut and cannot be measured. 

On S. Pierce's place, near his house, is an old opening on a 
coal bed, now fallen shut. A shaft put down just alongside ot 
the coal mine found limestone and carbonate ore, not more than 
10 to 15 feet below the coal. No measurements could be 
made. This is on the north side of Wilson's run, near its head 
waters. 
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the south aide of the ruii,opening3 have been made on the 
ip, and the same measures were developed ; the limestone 
in ita place under the coal, as before. The rocks both 
and below the limestone are mainly gray slates. This 
bably the Freeport limestone, carrying its nsual variable 
1 top. 

ijrruginous clay slate, deep red in color, eight to ten feet 
and in places even more, has been opened on \\'hitC4 
in Indiana county, five railea south-east of Punxatawney, 
iron ore. An analysis shuws it to contain not more than 
cent, of metallic iron ; and it is, of course, entirely worth- 
Above it lies a coal which has been opened and worked 

adjoining property, (North's) and is reported to have 

1 as a four foot betl of coal. 

: analyses of these coals in the north-eastern end of Indiana 
f, show considerable sulphur, and also a decidedly large 
itage of asli ; indicating that the coals of tlie Tliird Bitu- 
is Coal Basin, as previously found in the same basin farther 
north-east, are clearly inferior in (quality to the coals from 
'reeport Coal Beds, in the Fourth Coal Basin south-west 
ynoldsvillo. And the vertical sections show tbat they 
t compare in tliiokncss. 

Iron Ore south-east of Punxaiaicvey. 
it was especially for iron ore that the examination of 
a;ion south-cast of I'unxntawney was made; and it was, 
I whole, unsuccessful. Iron ore deposits were examined, 
:ribod above : but in no case could there be found evi- 
of a regular and pei-sistent bed, excepting the small bed 
ilson's Run, and the ore along the Mahoning creek at 
ille, and that only picked into on the outcrop. Nodular 
isscs in shales, no matter how closely they may bo packed 
er at the outcrop where exposed, afford no reasonable 
or iron works. Such deposits frequently yield, and very 
y, some thousands of tons of excellent iron ore; but 
re essentially irregular, changing rapidly, thinning down 
hing without warning, and only regular in this, that 
urely bring ultimate loss to tliose who drive in regular 
ui:<>n them. In working the Clarion Iron Ore, which is a 
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Tegular plate of carbonate iron ore from six to fifteen inches in 
thickness, the main entry and workings are in the easily 
•worked slates overlying the ore, the ore bed itself being just 
above the floor of the mine. These slates hold much kidney 
ore, and in some places the ore from the slates probably greatly 
exceeds the amount yielded by the ore bed. But the slates are 
at times barren of ore for long distances, and not a mine could 
-continue to work the ore at a profit were it not for the small 
•but continuous plate of carbonate (Clarion) ore. 



CHAPTER XXIV. 

The Fourth or Reynoldsville Gas Coal Basin. Clarion Series 

or Lower Coal Beds. 

The detailed description already given of the mines opened 
in the Reynoldsville Basin shows that the Freeport Beds are 
the only ones worked ; and that the Lower Freeport Bed 
yields all the coal shipped to market and nearly all the coal used 
in the region. It is inevitable that where there is one especially 
large and good bed in a district, the beds above and below will 
bo entirely neglected. This neglect is not merely in the vicin- 
ity of the larger bed, but many miles away it will be difficult 
to procure accurate measurement of other coal beds in the total 
absence of worked mines. For local use it is plainly far 
cheaper for a farmer to buy and haul the small amount of coal 
needed for his own use from a mine extensively and cheaply 
worked than to open even the same bed, or still more a smaller 
and perhaps slightly inferior one, on his own property. Coal 
is hauled, therefore, from east of Reynoldsville to Luthers- 
burg, a distance of seven or eight miles, in ijreference to work- 
ing the threo foot beds of that region. 

Tlie only mines, therefore, in the Reynoldsville Basin, south 
of the Sandy Lick creek, opened and worked on the coals be- 
low the Lower Freei)ort Coal Bed, are a few lying on the east 
and west sides of the basin, along the creek. 

The third anticlinal axis, the Boon Mountain axis, crosses 
the Sandy Lick creek, as already described, near the Clearfield- 
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Jefferson county line, carr^'ing on its hack there the tower beds 
of the Lower Productive Coal meatiureB. Just east of this 
axie, and upon it, eereial coal mines have been opened and 
worked. 

At the village of Rumbarger, Du Boie Station on the Low 
Grade railroad, a four foot coal ia reported as struck in dig- 
ging wells. It is nowhero to be seen and measured. The 
main Btrcaiu of the Sandy Lick creek, and its branches, cut 
broad valleys, and the hills rise back slowly from tlie stream 
on the road to West Liberty, only rising 105 feet in one and 
one-half miles. The general dip appears to be Hoftly to the 
south-east Irom the third anticlinal axis. Going south from 
Rumbarger to West Liberty, no massive sandstones show on 
. the roftd, iha rocks being grayish slates, usually sandy, and 
some small thin sandstone pieces. Not a single marked coal 
bench occurs except the one 65 feet above Sandy Lick creek. 

In tlie raih-oad cut at Du .Buia station, a small 12 inch coal 
shows, with five feet of fire-jlay underlying. Only loose stufi 
is on top of the coal, the regular roof not beiug there. This 
is probably the " 4 foot " coal rcjiorted as undoriyi ng Rumbarger 
village; and the absence of true roof where the coal shows in 
the cut, renders it entirely possible that in a normal condition 
and under cover, the bed may reach three or four feet in thick- 
ness. In the railroad cut, one-half mile west of Du Bois sta- 
tion, a massive, fine-grained greenish sandstone shows, passing 
downward to the south-east and underlying the Rumbarger coal. 
The Carrier mine ia opened and worked on the Low Gude 
railroad, three-fourths of a mile west of Du Rois station. The 
coal as measured in the mine shows (Fig. 104) as follows: 
Fia, 104. Roof, mioaoeoua wnd; s)at«. 

^ ' Bono oofU, C 7" 

Car/zer coai o 7 

Slate, 9 

Coal . a 10 

8Ute, 0| 

Coal, II 

Slate, . . .... 01 

Coal 6 

Fire clay floor. 

The mine runs in north 15° east and fills witli water, the 
coal apparently rising locally to the east and south. The mine 



EVERGREEN STATION. H. 191 

is not driven in far, and so far as the coal is exposed it looks 
well. The hill rises only 20 feet above, made up of thin sand- 
stone. The hills here are low and flat, and the stream valleys 
broad, cutting out more than one-half of the coal ab6ve water 
level. 

Forty-eight feet below this Carrier mine, in the railroad cut, 
is a 12 inch coal bed, with 12 inches of bone coal and slate on 
top of it, and thin bedded sandstone for 12 feet over that. 
Three feet of fire-clay underlie the coal, with gray slates under 
the clay. 

About one mile south of the Carrier and Baum mine are the 
Rumbarger openings. The lower bed is called a "6 foot" coal, 
with slate roof; the upper bed, 30 feet above, is called a "2 foot'* 
coal. 

About three-fourths of a mile east of Evergreen station on 
the Low Grade railroad, a railroad cut shows black slates, 10 
feet thick, and thin sandstone overlying. The measures are 
there about flat. Slab Run comes into the Sandy Lick creek, 
one-half mile east of •Evergreen station, making again a broad 
valley with low hills on each side. 

An opening has been made into a coal bed on Fall's creek, 
about one-half mile above its mouth, and on the east side of 
the creek. As imperfectly exposed when examined it showed : 

Gray slate roof, rotten, . . 4' 0" 

Black slate, .... 2 6 

Coal, 7 

Soft fire-clay 18 

Coal, 2 

Fire clay floor. 

The drift was only in about 40 feet when the examination 
was made, and the coal and the enclosing clays and slates were 
much decomposed. The fire-clay parting seemed to give prom- 
ise of thinning down. 

Enormous boulders of sandstone, gray and massive, surround 
the month of this drift and lie above it on the hill side for 80 
feet. These huge boulders in some cases contain over 3,000 
cubic feet of stone. A flat bench, 120 feet above the coal, 
shows no sandstone, but all gray slates. 

These measures are the same as those showing at and around 
Fuller's mills, on the west side of the Fourth Coal Basin ; and 
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assive sandstone is also brought to daylight along the 
by the subordinate anticlinal axis, west of RejnoldBviUe. 
Osbonie's Mill, one mile up ^'all's creek, this massive 
;one shows as a conglomerate rock in places, with du- 
!8 small white rounded quartz pebbles imbedded iu it. 
til of the Sandy Lick creek, opposite the mouth of Fall's 
^g. 105 creek, and six miles east north-east of Rey- 

^pUk noldsville, Bell's Mine is opeaed and 

worked. The coal as measured in the mine 
showa (Fig. 105) as follows : 

Boof, black Blate, - - - - *' 0" 

^__^_l Coal, ... ...66 

Sfff^SE^^ ThlD slate and bone ooal, 13 

Black Hlate, OS 

Coal, 4 

SUto (pyrltoua), , . . . - 3 

Coal, » 

Fir,. Cioif [ Fire^ay floor. 

main four foot bench of coal is hard and bright, and 
out well. The measures are sinking gently to the south 
cast. The mine has never been wrought for shipment, 
uly in a small waj ,to supply the local demand. It was 
3ing worked at the- time of the examination, but an ap- 
^ly average specimen of the main bench of coal, forwarded 
3 Laboratory of the Survey at Harrisburg yielded, on 
is. (M'Creath); 

'"Water, 0.950 

Volatile matter, ...... 32.450 

Fixed carbon, .... 59.904 

Sulphur, 1.296 

Ash, 5.400 

100.000 

:e, per cent, 66.60. Color of Ash, gray. 

coal is bright, compact, contains charcoal and pyrites ; 
tide of iron." It forma a coherent coke with a metallic 
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The samo bed is opened at the Dixon mine, on the south side 

of the Sandy Lick creek, five miles east north-east of Reynolds- 

ville. The coal as measured in the opening on the east side 

Fig. 106. of the main road shows (Fig. 106) as fol- 

^Baufnk lows : — 

^ IHBHH Boofy flre-olay and dark olay slate, 1' 2!' 

j^ilSaSS^ Blaok slate and bony ooaly . .08 

^ieut^m^mm <>»i, 1 II 

'^'J^^^^M Blato, peiBistent, . OTtoO 2 

Sla^l^^^^m ooal, .22 




. ^^^^^^^B Slate, not persistent, . 0| 
^ii^e^^^^^^ Goal, 

^CcU^J^^^^^k Slate, 1 

Ck>al, 8 

Fire-clay floor. 

The mine is very much troubled by fire-clay " horses, " and 
it is difficult to get any fair average of what amount of coal 
extended workings will win out ; but certainly very much less 
than the great amount of coal shown in the section of the bed. 
" Sulphur balls *' are numerous in the parting slates. 

The second opening on the same bed is on the west side of 
the main road, the mouth of the drift being only 20 yards 
distant from mine No. 1. 

The coal shows : — 

Boof, bony ooal and slate. 

Coal, 0' 6" 

Fire-clay, 1 

Coal, 12 

Slate, 1 

Coal, . ' 3 •* 8 

Slate i>arting, pyrkous, . 0.1 

Coal, 10 

Coal in floor, ■ ... .10 

Bottom not seen. 

The rocks overlying the coal are soft olive colored shales 
and gray slates for 120 feet. 70 feet above the coal is a bench 
on the hill side with a small black slate smut. Some few pieces 
of a red hematite iron ore of excellent quality, (57 per cent, of 
metallic iron by analysis, M'Creath,) are found in the shales, 
100 feet above the Dixon mine ; but the ore evidently exists 
only in very small quantity, scattered through the shales. 

The coal mined from these openings, except where squeezed 
by the "horses,** mines out fairly well, but shows the presence 
of considerable pyrites. ; : , 

18— H. ' ' ' /' ' ' ' 
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The London mine is a natural opening in a ravine, about 

three-fourths of a mile south-west of the Uixon mine, and about 

Fig. 107. on a level with it. It lies on the south ot 

Xon^rt^ tlie Sandy Lick creek, about four milea east 

^ north-east from ileynoldsville. The coal as 

measured iu the rather imperfect exposure 

^^^ showed (Fig. 107) as follows : 

i */-fiy BiMf, thin bedded blAok slato, 2' 6" to 3' 0'' 

CsnuelalateiSinoothiandboDeooal, 8 toO 9 

jT VamA, good, 8 

Slato, witb interleaved coal, . . T" » 9 

(Joal, .'SO 

Floor not aeen. 
The coal showed extremely hard and briglit even where mea- 
sured right at the outcrop. The coal mines out in blocks and 
is excellently fitted to bear railroad transportation. 

At a second natural opening on the same bed, one-third of a 
mile away from the first exposure, the coal shows the same three 
feet of thin bedded black slates for a roof, and the coal of the 
same size, hani and bright as before. 

A specimen of this coal forwarded to Mr. M'Creath for analy- 
sis, yielded : 

"Water, 1.150 

Volatile matter, 27.705 

Fixed carbon, 65.835 

Sulphur, ,930 

Ash 4.880 

100.000 

Coke, per cent., 71.145. Color of Ash, red. 

The coal has a dead lustre outside, bright and shining insif^s, 
13 iridescent, and contains pyrites." 

The above analysis represents a very good coal ; diffenng from 
the coal of the Lower Frceport bed in having decidedly less 
volatile matter. It is handler also than the Frceport coal. 

The size of these openings juat described, the Loudon, Dixon, 
&c., would indicate the presence of the Big Bed, the Lower 
- Freeport coal ; for no such large beds are found in the eectiona 
made below that cool. But the structure of the region does not 
warrant the idea of the plunging down of the Lower Freeport 
coal to the lev-sl of these openings ; it would require a fault of 80 
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feet or more to throw it down to these mines, and the exjx)sure8 
of the region around forbid that explanation. Moreover, the coal 
not merely diflfers in showing less volatile matter, but the de- 
scription of the Dixon mine shows that the size of the coal is ' 
abnormal, and that it is troubled by horses, pinclied down in 
places, and varies decidedly in measurement in two mines only 
a few yards apart. All this differs widely from the regularity 
of the Lower Freeport Coal Bed. 

About 90 feet above the London coal is a marked bench, ap- 
parently from level and appearance, the bench of the Lower 
Freeport bed. It is not so plainly and beautifully marked as 
around Reynoldsville. The hill rises 85 feet above this upper 
bench, small sandstone pieces showing on the surface, but gives 
no distinctly marked bench. 

Assuming the identification of the bench of the Lower Free- 
I)ort coal to be correct, the London bed is in the measures 80 
to 90 feet below it, making it the Kittanning coal. 

Some difficulty was experienced in tracing the Lower Free- 
port Coal Bed around from where it disappear under heavy 
cover at the Carrier and Wilson and Sprague mines. The sketch 
map shows by a dotted line where the outcrop crosses the Luth- 
ersburg and Reynoldsville pike, on the eastern limit of the coal, 
and comes round to join the proved outcrop on Sandy Lick 
creek. This line necessarily carries it back of and above the 
London coal. 

The Lower FreeiX)rt coal crosses the Luthersburg pike just 
beyond the county line, (Clearfield-Jefferson) a full 100 feet 
higher than where it goes under the hill at Sprague's mine. 
Its presence is shown by its bench, not so well defined as farther 
west, by a line of springs and the smut and clay on the road. 
At the only place where this bench is at all exposed, near 
rheeley's house, the outcrop shows an enormous mass of black 
slate ; and it looks as if, on this extreme eastern edge of the 
coal bed, much of its coal is replaced by slates, thus. explaining 
the different appearance of the bencli. 

About 70 feet above this outcrop, just at the Clearfield county 
line, a small outcrop of slate and a spring indicate the position 
of the Ui)per Freeport coal. Gray slates overlie the Upper 
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Freeport coal for 40 feet, and also make most of the rock be- 
tween the two coal beds. 

One mile west of Evergreen station on the Low Grade rail- 
road, a long cut on the railroad shows : 

Small ooal. 

Brown shales, with iron ore balls, 5 

Black folate, 15 

The cut is 300 yards long and shows the measures dipping 
very gently to the north-west, this district being entirely 
across the anticlinal axis and in the Fourth basin. At this 
point the hills along the Sandy Lick creek rise very slowly 
back from the creek, and the small branches also cut out broad 
valleys. 

One and a half miles west of Evergreen station, a small rail- 
road cut shows gray slates, rusty and thin bedded, with a small 
three inch coal. The measures dip gently to the north-west. 
One-half a mile further down the creek, black and brown slates 
and shales take the place of the gray slates and hold a six inch 
coal. The basin is here almost entirely level, the coal running 
along nearly flat for a considerable distance. 

About one-half a mile east of Pancoast station, on the Low 
Grade railroad, the hills on the north side of the Sandy Lick 
creek rise higher and come closer to the stream. Here the 
Lower Freeport Coal Bed comes into the hills for the first time. 
It occupies, however, as the map shows, only an inconsiderable 
area north of the Sandy Lick creek, soon shooting out of the 
hill top to the northward. Sharp's-mine, located at this point, 
has been already described. 

The vertical section of the measures has already been given, 
(Fig. 65) and described. It will be seen by that section that 
the London bed at this point is only a two or three foot bed ; 
though it is reported that the outcrop was found on the south 
side of the Sandy Lick creek, not, indeed, as large as at the 
London opening, but still as a good, workable bed. This was 
not seen. 

On the south side of the Sandy Lick creek, at Panooast sta- 
tion, the hills rise high enough to take in the Lower Freeport 
coal bed, with abundant cover. Pancoast station is the ex- 
treme eastern point, therefore, where the Low Grade Railroad 
strikes the ''Big Bed." It follows the outcrop, but about 150 
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feet below it, to Rejnoldsville, where it again leaves it. It 
has been shown that the mass of this Big Bed coal is south of 
the Sandy Lick creek. 

Passing westward down the Sandy Lick creek, there are no 
openings on the Big Bed of coal, on the south side of the Sandy, 
until opposite M'Qhee's mills where the Ohio Company have 
opened up this Lower Freeport Bed on the outcrop. 

The Superintendent, Mr. Brown, reports the trial shaft as 
Fig. 108. showing as follows, (Fig. 108): 

€hloCo; Soil, . . 

Yellow clay, 
Coal smut, . 
Fine loose slate, 
Hard ooal smut, 
Fire-clay, 
Black slate, . 
Whitish clay and slate, 
Coal, .... 
Black slate in bottom. 

From the above description it appears that the 
Lower Freeport bed keeps its full size at this 
point. 

The measures at Eeynoldsville, on the south 
side of the Sandy Lick creek, have been already 
described. The coal beds have been opened for 
measurement though the Lower Freeport bed is the only one 
worked. This bed is loO feet above the Sandy Lick creek. 

Tlio ((ml in the bed of the creek at Reynoldsville had been 
reported as a large and valuable bed. It was opened for ex- 
amination by Mr. Jenks, of the Central Land and Mining Com 
pany. The coal measured : 

Roof, dove colored slate, . 4' 0'' 

Slate, 4 

Coal, 0' 6" too 7 

Slate 7 

Coal, 17 

Slate '2" to 

Fire-clay floor, . . . 4 or more. 

Though this coal is here so mixed with slate as to be entirely 
worthless, yet it is opened to the north-eastward, where it is 
well up in the hills as a good sized bed and of excellent quality. 
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A flpecimcn of this creek coal yielded on analysis (M'Creath): 
"Water, 0.800 



Volatile matter, 
Fixed carbon, 
Sulphur, 
Ash, - 



32.020 

51.887 

3.593 

11.700 



100.000 

Coke, per cent., 67.18. Color of Ash, gray, with red tinge. 

The coal is bright, shining, clean, compact, with veins of py- 
rites and charcoal." 

The above analysis represents an utterly worthless coal. 

It having been confidently asserted and repeated that the 
roof slate of this small coal bed had given evidence on several 
occasions of possessing remarkable heating power, an analysis 
was made of it by Mr. Ford, at the laboratory of the Survey in 
Harrisburg, resulting as follows : 



OiilCli, 

Alumina, - 


• 






•±0.000 

■ 25.235 


Protoxide of iron. 








2.279 


Bisulphide of iron, 








.198 


Lime, 








.165 


Magnesia, - 








.635 


Alkalies, 








1.780 


Sulphuric acid, - 








.334 


Water, 








3.090 


Organic matter, - 








17.794 



100.345 
The slate is hard, compact, of a very black color, with num- 
erous crystals of pyrites. It is, of course, simply a black slate, 
and the story of its showing great heating power is clearly a 
mistake. 

For 35 feet above this lower coal bed the measures are black 
slates chiefly, with nodular carbonate of iron masses scattered 
through them. But though these ore balls are quite closely 
packed in places, yet there is no such regularity of deposit as 
to warrant regular working. 

Just on top of these slates, 35 feet above the creek coal, is a 
coal bed which was opened up on the hill in the village, and 
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measured two feet of coaL It is reported to have been found 
as a four foot bed at other points, but it certainly only gave two 
feet in thickness where examined, and the roof and floor seemed 
smooth and regularly in place. 

Twenty-five feet above this coal, 60 feet above the creek coal, 
and 90 feet below the Lower Freeport coal, is a coal bed, not 
opened up now for measurement. A row of springs marks its 
outcrop. It is apparently about a three foot bed, though it is 
reported as having shown four feet of coal. 

It may be noted that the coal outcrop which shows on Ful- 
ler's hill, just one mile cast of Reynoldsville, 40 feet below the 
liOwer Freeport coal, makes no show on the hillside at Rey- 
noldsville ; while the coal 90 feet below the Lower Freeport 
coal, which shows plainly at Reynoldsville, makes no show on 
the road side at Fuller's hill though the measures are well ex- 
posed at that point. 

Westward from Reynoldsville along the railroad, down Sandy 
Lick creek, a massive fine grained micaceous sandstone, olive 
colored on the surface in places, shows in the cut, half a mile 
below the station. The cut shows : 

Sandstone, thin bedded, . • 8 

Coal, 1 

Fire-olay and bastard limestone, 6 
Massive sandstone in bottom. 

These measures are all rising very decidedly to the subordinate 
anticlinal axis just west of them, and therefore dip to the south- 
east, passing underneath the creek coal at Reynoldsville. This 
cut shows one of those sharp 10 to 15 feet rolls which trouble 
mining in these lower coal beds. 

The steady dip of these measures to the south-east brings up 
lower rocks constantly on the railroad going westward, and in 
the cut one-and-a-half miles below Reynoldsville other and still 
lower coal beds are exposed. The measures show : 

Dark colored slates, ... 8* 0" 

Coal, 10 

Fire-olay, 4 

Sandstone and shales, • • 7 

Black slates, some iron ore balls, 10 

Coal, 2 6 

Slates and ore balls, ... 8 

Coal, 6 

Imparo lire-clay, .... 3 
Railroad level. 
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These measures are dipping decidedly to the south-east 
A little west of this railroad cut, opposite Carrier's saw mill^ 
and on the north side of the Sandy Lick creek, the 30 inch coal 
of the above section has been opened up about 80 feet aboye 
the railroad. The coal measured : 

Fire-day roof, ^ 

Coal» % 

Small slate parting. 

Coal, 1 

Fire-clay floor. 

The mine runs in north-east and drains. The hill rises 75 
feet above the coal, and is covered with thin sandstone pieces 
of moderate size, to the hill top ; and the same sandstone covei^ 
the surface of the hillside from the mine down to the railroad. 

A railroad cut at this point affords a cross section which 
shows perfectly a horse of clay in coal, and also the forking of 
a coal bed, thus : 

Fig. 109. 




At the mouth of Deemer's Hun, Carrier's Station on the 
Low Grade railroad, two miles below Reynoldsville, the rail- 
road cut shows 20 to 25 feet of massive sandstone, mostly 
whitish, with some brownish colored layers. The measures 
are still pinking to the south-east, but this is about the centre 
of the arch of the subordinate anticlinal axis ; and the rocks 
exposed belong to the Serai Conglomerate at the base of the 
Lower Productive Coal Measures and the rocks immediately 
below it. 

Capt. J. M. Steck, of Brookville, Jefferson county, kindly 
furnishes the following record of an oil boring put down on 
the bank of the Sandy Lick Creek at this point : 

1. Wooden pipe, (unknown,) 

2. White sand-rock, XII Seraly 

3. Bhale rock, \ 

4. Red rock, ! ^^ tt «. * 
6. Slate rook, [XI ITrnftral, 

4. Bed rock, 



) 



eet. 

25 


ToM d«ptb. 
25 


35 


60 


32^ 


92 


S[204' 


131 
164 


16 


180 



deemer's run. 
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XlUmbral, 



>2KA' 



Feet. 
19 ^ 

3 
28 
15 
15 

4 

56 (soot at 822) S20 
10 330 

26 856 

54 410 

9 419 



Total depth 
199 
202 
280 
245 
260 
264 



2?iem/ei&JSm 



7. 81ate rocky 

8. Slate rock, 
0. Slate rock, 

10. Blue fiand-rock, 
ll.SJate rock, 

12. Red rock, 

13. Blue sand-rock, .... 

14. Slate rock, - - - - - 

15. White aand-rock, X Vespertiik/o^ - 

16. Slate rock, - - - - . 

17. Fine sharp sand-rock, ... 

Salt water at 419 feet. Strong gas at 895 feet. 

White sandstone shows on the hillside up Deemer's Ron^ 
far above the railroad. Messrs. Young and Fagen made a sec- 
tion up the hill at the head of the run. It is going with the- 
rise of the rocks, and therefore exaggerates their thickness. 

Fig. 110. The hillside shows (Fig. 110) as follows : 

Hill top. 

Shale, 30 

Shaly sandstone, • . • . 20 

Massiye white sandstone, . . 85 

Shale, 70 

White sandstone, . . . .110 
Sandy Lick Creek. 

The centre of the subordinate anticlinal axis 
having been passed near Deeracr's run, the mea- 
sures dip slightly to the north-west. But this dip 
is not continuous across the basin to meet the 
south-east dip of the rocks from the Fourth anti- 
clinal axis ; but rather a series of small flexures^ 
from this subordinate anticlinal westward to the 
Fourth anticlinal axis. These flexures are not 
great, and their effect is to keep the railroad run- 
/ / /\ ning for the whole distance from Deemer's run to 
/y/^ Fuller's mills, in about the same rocks ; the Serai 
Conglomerate making the country rock all along 
the bed of the creek, the rolls sometimes carrying 
it above the railroad slightly, and sometimes the railroad run- 
ning just on top of it, and coal opened within 50 feet of the 
level of the tra^^k. The effect of this, of course, is to confine 
the coal measures in this part of the Fourth Coal Basin to the- 
coal bods immediately above the Serai conglomerate, and below 
the Lower Freeport Coal. 
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Rinestine'e opening is up Six Mile Run, about one-half mile 
above its mouth, foui miles weet of Beynoldeville, and 90 feet 
above the Baody Lick creek. It Bhows : 

Hoof, iHtU, with manr Iron ore b*lU. 

Bonyoo<a, 3' 0" 

Coal, S » 

Fii««lky floor. 
The coal its only opened up for Bay 50 feet in from the out- 
crop, but shows hard and firm, with only one email one-half inch 
elate layer in the three foot throe inch bench. It dips gently 
to the east 30° south. Masaive sandstones fill the valley of 
Six Mile Run below the coal. The coal occupies about the 
same place as the Fuller's Mills coal farther west, and they ate 
probably the same bed. The opening opposite Carrier Station, 
already described, ia also most probably on the same bed. 

Animerman'a Mine is ojiened and worked about five miles 
west of Reynoldsville, on the south aide of the Sandy Lick 
■creek, and 75 feet above the railroad. Tlie coal measured in 
the mine : 

Clay Hi ate rook above, 

Itoof, bard black elate, ....... 2' 0" 

Coal, S8 

Black day aUte parting, • - - - - -6"tot7 

Coal, 8tolO 

Clay elate floor. 
The mine is not yet driven in far, but the coal is black and 
firm, columnar in structure, and carnes much iron pyrites. 
The mine runs in south 70° west, and rises. One email roll 
shows already in the mine. 

The Rocky Bend coal company have opened and are work- 
ing a mine near Fuller's Milts station, on the Low Grade rail* 
road, six miles west of Reynoldsville. The mine ia opened on 
the north side of the Sandy Lick creek, about 60 feet above 
Fig. 111. it. The coal as measured in the ihino shows 
HeckifBciul (Fig "1) w follows : 
'"'.' Rool^ blMft alate. 

Qxil Coal, 1' 6" 

^ SUte, 2 

'^ Coal, 2 3 

^S^ Cumel oOAl, ....06 

jial Slate, 4 

Coal, 2 10 

Fire-olaj and day sUto floor. 

The mine runs in cast 25° north, and the rooms are turned 
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off south 15° west to the rise of the coal. Black, firm, bright 
coal was struck not far in from the outcrop ; but there appears 
evidence of a thinning down of the coal from the thickness given 
in the section above. 

The Superintendent reports that the Buffiilo Gas works re- 
tumed him the following description of the gas i)Ower of the 
coal to the ton : 

Gas, 9,000 cubic feet. 

Coke, 37 bushels 

Candle power, 18.6. 

As this coal bed from its size and character gives importance 
to this region, it should be added, as evidence of irregularity to 
be expected in working, that three openings had previously been 
made between this Rocky Bend mine and Fuller's mill about 
GOO yards west of 'it. 

In the first opening, which ran in north 60° east, the coal 
measured : 

Roof, rotten clay. 

Bony coal, 2' 2 '' 

Coal, 2 1 

Clay slate parting, ... 7 

Coal, 2 11 

Fire-clay and clay slate floor. 

The drift was not in entirely past the outcrop coal ; and the 
upper bench of coal showed harder and better than the lower. 
The coal showed a tendency throughout to take on a slaty can- 
ncl appearance, and to run into an ashy coal. 

The second trial opening ran in north 20® east and found only 
loose stuiF for ten yards in, and then only a small streak of 
coal in clay. The floor rises very rapidly, 10 feet in about 70. 
Wliere measured about 25 yards in from the mouth of the 
drift, the coal shows: 

Coal in roof. 

Coal, 6' 0" 

I'MreKday, •••••06 

Coal, 8 6 

Fire-clay floor. 

The bottom bench yields harder and better coal than the 
upper ; and the faces of the coal were covered with infiltrated 
clay. 

The upper bench is slaty, not so much in regular slate part- 



204 H. BEPOBT OF PBOGRBSS BY P. PLATT, 1871. 

ingB which can be picked out, but in taking a slaty and bony 
character, at times for almost the whole upper bench. 

At the third opening, which rons in about north, the coal 
shows: 

Coal In loof. 

Goal, soft, 8* 8" 

Slate and fire-olaj, ... 1 1 

Coal, 3 4 

Fire-clay floor, soil. 
The coal was still near the outcrop and much weathered ; the 
lower bench giving the best show of coal farther in. 

The coal along the face of the hill seems somewhat disturbed, 

and some trial pits on the level west of this opening, failed to 

find the coal. As the bed is rising to the Fourth anticlinal 

axis, they were probably below the coal. 

A vertical section made np the hillside, north-west of the 

Fig. 112. Rocky Bend mine shows as follows, (Fig. 112>: 

FULLERS MILIS. Hi" top. 

Sandstones, W 

Qrey Blat«H, , 42 

Graylih slates, 38 

Sandstone, thin bedded, withgnylsh slates, 
and an occasional maaalTO lajer of sand- 
stone 105 

Slight bench. 

Omcealed meamirea, .... SO 

Small black slate oataza-p. 

Conceaied meaetiTta, ... 83 

Ckial, Bocky Bend, t 



Levol of Sandy lilcU creek with smaJl coal 
fi> oreek bottom. 
The hill is narrow and steep, lying in the 
ox-bow in the creek. 

The Serai conglomerate is the bottom of 
the above section, the small coal in the creek, 
belonging apparently in it. There are here, 
therefore, three hundred feet of measares 
above the Rocky Bend coal and the Lower 
Freeport coal not reached. This agrees with 
the sections which will be given in the ro- 
jiort npon the north-cast part of the Reyoolds- 
ville Baiiin. 



J 
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The coal found in the hillside west of Fuller's mills is prob- 
ably the same Rocky Bend coal ; the lowest of the workable 
coals of the Lower Productive Coal Measures. 

The Sandy Lick creek, west of Fuller's mills, runs through 
the Serai conglomerate for some distance; but it soon rises 
above the creek level and at Iowa Mills makes the sides and 
finally the crest of the hills. The centre of the Fourth anti- 
clinal is at or about Port Bamet, two-and-a-half miles east of 
Brookville ; and the creek for some miles has for its country 
rock the measures of X, formation XL{Umbral red shales) being 
here very much thinned down. 



CHAPTER XXV. 

Coals and Ores of the ReynddsviUe Basin. 

For convenience in reference, the analyses of the coals given 
in the above detailed report are grouped together m the table 
below ; the number of the figure of the section in the report 
being added to each name of a colliery : 



<73) 
(Tl) 

<e8) 



(74) 

(«4) 
(80) 

(102) 
(W) 

(10)) 

m\ 

(96) 
(90) 
<9C) 

(98) { 

(70) 

(«){ 

(107) 
(76) 

(105) 

(108) 



Seley, ITpner 

Middle 

I^owor 

Sbeeiley, Upper 

Lower 

Diamond, Upper, \ Nat 

Middle S worked. 

Lower Bench, Middle ........ 

Lower 

Hooyer, Upper 

Middle 

Lower 

SpraflTiie .' 

wacnob 

J.Thomas 

Anthony 

P. Hawk 

Ruth 

Pantatl 

M'Kee 

Weaver 

WInffert 

Hum, Upper 

Lower 

W. Reynolds 

Sharp, Upper 

Lower 

London.... 

Stronse 

<^reek, ReynoldsviUe 

Bell 

C^raff 

M'Farlaud 



Water. 



Volatile 
matter. 



0.85 


31.20 


\M 


81.61 


0.96 


82.92 


1.60 


30.70 


\M 


29.22 


1.10 


29.99 


1.19 


32.81 


o.w 


85.13 


1.12 


88.86 


0.06 


82.68 


1.10 


80.80 


1.10 


82.90 


1.43 


81.94 


l..») 


32.57 


0.09 


31.59 


0.95 


85.87 


0.95 


33.55 


1.06 


34.14 


1.10 


81.17 


1.05 


33.15 


1.00 


88.20 


1.15 


82.07 


0.92 


35.44 


l.OD 


33.26 


1.44 


32.46 


1.82 


31.44 


1.57 


33.43 


1.15 


27.706 


1.30 


39.22 


0.80 


82.02 


0.95 


32.45 


1.05 


29.73 


1.02 


80.19 



Fixed 
carbon. 



60.882 
62.464 
68.610 
68.791 
65.022 
46.638 
55.816 
60.304 
60.692 
69.097 
62.524 
62.174 
62.109 
62.667 
00.520 
68.218 
60.523 
61.172 
68.M4 
68.405 
50.428 
60.428 
69.962 
63.061 
63.011 
62.578 
61.285 
65.835 
68.617 
51.887 
59.904 
60.781 
67.943 



Sulphur. 



1.368 

.786 

1.230 

.689 

.608 

3.101 

2.284 

1.436 

1.278 

1.063 

.776 

.726 

.681 

1.023 

1.440 

2.302 

1.167 

.678 

1.016 

1.296 

2.642 

1.702 

ftiA 

1.139 

.639 

.892 

1.066 

.930 

.763 

8.693 

1.296 

1.889 

2.767 



Ash. 



6.70 
4.16 
6.85 
8.27 
8.67 
19.17 
8.40 
3.18 
3.03 
6.20 
4.80 
3.10 

OvVV 

2.64 
6.50 
2.66 
3.81 
2.96 
8.17 
6.10 
4.83 
4.65 
2.83 
1.52 
245 
3.77 
2.66 
4.38 
4.10 
11.70 
6.40 
8.06 
8.00 



Coke, 
percent. 



67.980 
67.880 
66.720 
67.700 
69.800 
68.910 
66.000 
63.920 
65.020 
66.860 
68.100 
66.000 
66.630 
66.130 
67.460 
63 180 
65.500 
64.800 
6?.730 
65.800 
^.800 
60.780 
63.643 
65.740 
'JO.IOO 
'57.240 
65.000 
71.145 
68.480 
67.180 
66.600 
60.220 
68.790 



The above analyses indicate very great regularity in the char- 
acter of the coal. The volatile matters range from 30 to 85 
per cent., and average about 32 or 33 per cent. 
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Mr. Sharp fumishea the following record of a test of the 
coal from the Diamond colliery, at Reynolds ville: 

" Tested at Buffalo Gas Works, and reported by the Superin- 
tendent. 

Gas 9,250 feet to one ton, (2,000 pounds of coal.) 14.3 can- 
dle power. 

Tliirty-nine bushels of coke from 2,000 pounds of coal. The 
coke good, with very little clinker." 

It is noteworthy that all analyses made of coals in this basin 
indicate a gas coal character ; not only the coal from the Free- 
port beds, but from those lying below, while in the First Coal 
Basin, analyses of coal beds A, B, D and E, from the conglom- 
erate up to and including the Upper Freeport Coal Beds, all 
indicate a steam coal, the volatile matters ranging from 19 to 
22 per cent. 

In view of the use of the coal in the future with iron works, 
it is of importance to note that Mr. M'Creath's analyse of two 
of these coals for phosphoric acid show it to exist in very small 
quantities, thus : 







Per ct. in 
Coke. 


Perct. In 
Aah. 


Diamond mine, 


• 


• Trace. 


Traoe. 


Hoover's mine, upper, • 


• 


.071 


1.145 


Do. middle, . 


■ 


.oos 


.168 



This upper bench of Hoover mine is the top part of the main 
bench, not now worked. 

The greater part of all the coal now shipped to market, is 
sold for gas making purposes to northern New York and 
Canada ; though the coal makes a strong burning steam coal 
and has also a market for that purpose. The line of shipment 
to north-western New York State is by the Low Grade railroad 
east to Driftwood, then by the Philadelphia and Erie railroad 
to Emporium, thence by the BuiFalo, New York and Emporium 
railroad to Buffalo and Canada. At present, there is no good 
gas coal mined along the route, and there is therefore a large 
and growing market awaiting this coal, in reaching which 
market it has the advantage in distance over its competitois. 
It could also reach Philadelphia and New York with about the 
same distance by railroad as the Westmoreland gas coal. 

It is dif&cult to make an estimate of the amount of the Lower 
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Freeport Coal Bed remaining in the basin between tliQ Sandy- 
Lick creek and the Mahoning creek. The lines of outcrop on 
the accompanying map shows the general outlines of the bed. 
It seems not too high an estimate to say that of the nominal 
average, broadly taken by square miles, one-half must be given 
for outcrop coal, lost on ravines, with insufficient cover, thin- 
ning of the bed, and inaccessibility. But as every square mile 
of a five foot coal bed contains 5,000,000 tons of coal, there is 
an enormous amount of coal to be yielded by this region. 

The regions lying up Soldier run and Trout run are easily 
accessible by railroad, but it is yet to be decided whether the 
great quantities of fine coal north-west of Punxatawney will be 
reached by a branch railroad from the Low Grade railroad, or 
ultimately go down Mahoning creek; but aa their natural 
market is at present to the northward, the coals will probably 
come out to the Low Grade railroad. 

Iron Ores of the Basin., 

There is in all the vertical sections given in this basin, a 
striking lack of iron ore. The only ore deposits of any consid- 
erable size examined and described, are the moderate sized de- 
posits on Hog Shanty run, the ore bed on the Mahoning creek 
at Clay ville, and several deposits of balls of carbonate iron ore 
in shales, not sufficiently regular to be of workable value. It 
is said that a large iron ore bed was opened many years ago, 
south south-west of Fuller's mills about five miles, and that an 
analysis of it by Prof. F. A. Genth, of Philadelphia, showed it 
to be of excellent quality and rich in metallic iron. It can not. 
now be found by those who opened it many years ago, and there- 
fore was not examined. In the position of the Clarion iron ore, 
one exposure, already noted, about 150 feet below the Lower 
Freeport coal bed, the only ore shown consisted of numerous 
ore balls on the shales, but no regular ore bed. 

The Low Grade railroad has only recently been opened 
through this region, and before having railro^ communica- 
tion there was but little inducement to open up iron ores. And 
the great depression in the iron business operates now to pre- 
vent any thorough examination for iron ores. But there are 
numerous excellent sites for furnaces at and around Reynolds- 
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ville ; there is an abundance of excellent coking coal, and the 
•coke can be cheaply laid down at the furnace stack ; the deposit 
of limestone below the Lower Freeport coal bed is developed 
in size at Reynoldsville, (it is lacking usually through the basin,) 
and it is probable, from the ore beds seen partially opened, and 
from the statements made, that a revival of the iron trade will 
develop workable iron ore beds, and make this an irou smelting 
region. 



CHAPTER XXVI. 

The Fourth or Reynoldsville JBasiUy continued North-eastward 

to the Little Toby. 

The second part of the Reynoldsville Gas C!oal Basin lies be- 
tween the Sandy Lick creek on the south-east and the Little 
Toby creek on the north-east. It will be much more briefly 
described than the first part of the basin, in chapter XXHI, 
for it lacks. the presence of the valuable Lower Freeport Coal 
Bed, which is so prominent a feature south of the Bandy Lick 
CTeek, and, moreover, much of this part of the basin is at pre- 
sent entirely without access to market. 

The geology of the basin has already been completely described. 
The basin is bounded on the east by the Third anticlinal axis, 
Boon's Mountain ; on the west by the Fourth anticlinal axis, 
about the line of Mill creek ; and in the centre the measures 
are thrown up by the subordinate anticlinal axis which crosses 
the Sandy Lick creek west of Reynoldsville. It has been 
stated that the only exposure of the Lower Freeport Coal Bed 
north of the Sandy Lick creek is the small area just north of 
Pancoast Station, on the Low Grade railroad. The coal bed* 
worked, therefore, in this second part of the basin are those be- 
low the Lower Freeport; the same beds which are so little 
opened in the part of the basin between the Sandy Lick and 
the Mahoning creeks. By putting these developments together 
we have a tolerably well opened section of the measures from 
the Serai Conglomerate up to the Mahoning sandstone. 

Going north-west from Reynoldsville, the measures are rieh 
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iDg rapidly to the subordinate anticlinal axis ; and the meas- 
ures below the Lower Freeport are seen high up on the hill, 
which rises back slowly to the north-west, 400 feet high. 
Nothing new is developed, and the openings made on the coals, 
60 and 165 feet above the creek, respectively, only show in the 
lower bed a 20-inch coal and in the upper a 15-inch coal. 
North-west towards Brqokville, along the pike, these small 
coal-shows are found in the sides of the valley of Prior Run, 
near the school house ; and in the valley to the north-west. 

A vertical section made up the hill north-west from M'Ghee's 
Station, on the Low Grade railroad, finds the measures rising 
rapidly to the north-west and the hill sloping gently back in 
the same direction. The show is the same as on the hill north- 
west of Reynoldsville. 

The coal bed on the north side of the Sandy Lick creek, 110 
feet above the creek, abreast of M'Qhee's Mills, was opened up 
on the outcrop, but proved to be an average two foot bed and 
was abandoned* 

The P. Cox mine is opened, and has been worked, on the north 
side of the Sandy Lick creek, one and a half miles liorth-west 
of M^Ghee's mills, and about 230 feet above the creek. 

The coal, aa measured near the mouth of the mine, shows, 
Fig. 113. (Fig. 113,) as follows: 

_ w- Boof, fine grained sandstone, . . 3' 

J^CfXe. Kidney ore in fire-clay, . 0' 4''to0 6" 

Coal, 14 

Slate, persistent, . . 1 to 2 

^'%f?'^^BJ Flwr not seen. 

^Idle^ij,^^^^^ The coal dips east and south. It is re- 
ported as having yielded when worked a full 
average four feet of good coal. 

The coal is hanl and good, even near the mine mouth where 
measured. 

The iron-ore ball deposit resting upon the coal is very uneven 
in thickness, sometimes showing several inches of closely packed 
nodules of ore, and again not more than an inch of fire-clay, 
entirely without ore, separating the coal and the sandstone. 

An opening on Painter run, on the bed which lies 62 feet 
below the P. Cox coal, only showed 22 inches of coal, with 
l^t-H. 
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much elate in that. This is the same bed as the " 2 foot " bed 
opened on the north aide of the Sandy Lick creek, abreast of 
M'Ghee'a mills, 100 feet above the stream. 

"Where the main road from Reynoldsville to BrockwayviUe 
Fiq, 114. crosses Fall's creek, the following section is seen, 
^&i&fi«e6(Fig. 114.) 

Hill top. 

Tbin gray elateiS SO* 

Small coal. 

Slates, 20 

SidbH cosl. 

Slates, . . ■ 60 

Bustard sandy limestone. 

SandBione and concealed measures, , . 45 

Blank alato omreop. 

Shales and slates SS 

Firo-tilay. 

Slates and shales, . . . . ■ . .60 
Level of Falls' creek. 
Oil Kyle's property, near this point, a coal has been 
opened 43 feet above Fall's creek. It shows now two 
to two and a half feet of coal, hut is called a " five 
and a half foot bed." 

Eighty-two feet above the coal, aod 125 feet above 
Fall's creek, a bed of dark blue limestone is opened 
up, two feet thick, with black slate and coal smut underlying. 
Coal has been opened by Mr. Hunter, one mile south of Kock- 
dale. The coal is a "3 foot" bed, now fallen shut and not to 
be measured ; the roof is black slate. The measures overlying 
are grayish slates, and 70 feet above the coal there is consider- 
able loan brown hematite iron ore scattered tlirougli the slates ; 
and also a show of bastard limestone. 

On the J. Ciawford place, one and a half miles south-weet of 
Eockdale,an outcrop opening on a coal bed just a few feet above 
the stream shows : 

Thlo Bhaly sandstone overlying. 

Roof, blac^k slate, it' 

Coal 2 to3 

Fire-clay floor. 

Ma.«give sandstone pieces lie on the hill 110 feet above, and 
then 30 feet of shales to the hill top ; but no marked bench 
exists in all this distance. At another point, 90 feet above 
this opening, on the same property, a shaft has found a small 
18 inch coal with a fire-clay floor and shaly slates on top. 
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At Rockdale, 60 feet above the level of Fall's creek, coal has 

been struck in wells. Sandstone overlies the coal according: to 

the statements made, and certainly huge masses of sandstone 

cover the hillside from the creek to the hill top, 15 feet above 

the coal. Mr. S. Crawford reports the coal as having shown, 

(it has been shut for 15 years): 

Coal, 3' 

Cannel ooal, 16 

Coal, 1 C 

The description probably exaggerates materially the size of 
the coal. 

The subordinate anticlinal has here brought up very high 
the massive sandstones of and above the Serai conglomerate ; and 
the coal is probably the Fuller's Mills coal, with which the 
above description "would somewhat correspond. 

Going north from Rockdale the sandstone boulders end at 
67 feet above the creek, and shales come in for 30 feet on top. 
At the school house, at the road forks, there is a small black 
slate show, 107 feet above Fall's creek, and over that 15 feet 
of soft shales to hill top. 

On Dougherty's place, one and a quarter miles north of Rock- 
dale, two coals have been opened up. The lower coal bed, 
which is opened almost in the bod of a small stream, and was 
covered wuth water when examined, gives : 

Sandstone roof. 

Bono coal and black slate, 0' 9" 

Coal, showing, 10 

Bottom not seen. 

Though only 12 inches of coal show it is evidently a much 
larger bed. It is called a " 5 foot bed ;" and is reported a strong 
steam coal. 

The opening on the upper bed, 40 feet higher, is now fallen 
shut and the coal could not be measured. The rocks overlying 
are sandy grayish green slates. 50 feet above this old mine is 
a bench on the hillside, not opened up. 

At Davenport's mine, only a short distance away, the upper 
of Dougherty's coal beds was formerly opened up. It is now 
nearly fallen shut, but would indicate about two and a half to 
three feet of coal, with four feet of black slate overlying. 

About one and a half miles north-east of Rockdale, Mr. A. 
M'Cullough has partially opened up the outcrops of his coal beds. 
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The following vertical eection was compiled at M'Oallongh's 
Fig. 115. chiefly from imperfect espoeuree, (Fig. 115): 
"MelbdetU Huitop. 

Slatea, ....', W 

BenoU of ooaL 

Shales aad slateB,! . . . 50 ' 

CoBl, S a" 

Shales and grar alat«t^ . . SO 

C^oal. 

ConeeaUd meaiurea, . . ■ f 

^ Limeatoiie S 

Level of oreek. 

Where the limestone was partially opened it 
fit was dark colored, with considerable iioD. In 

two or three other places where opened it car- 
ried a considerable, but varying quantity of ear- 
< bonate iron ore on it. 

The coal over the limestone was not opened 
up. It is in the geological position of a good bed of coal, and 
one quite extensively opened and worked to the north-west, 
as will be seen from the description to follow. 
The middle coal, 50 to 60 feet above the limestone, is opened 
Fiff. 116. and worked. The coal, as measured in the 
J^WaUotieA/ ■ °i'^<*j shows (Fig. 116) as follows : 
"" Itoof, black Blftte, . ■ .4 

Coal, 3 

* Slate, pyritous, . . , , 0|' 

Coal 1' a" to I a 

Slato 1 

' Cosl, 2 

Flre-cla}' floor, liard. 
The coal is firm and hard, and mines out welL 
A Bpecimen of the coal yielded, on analysis, (M'Creath): 

""Water,- - 1.320 

Volatile matter, 33.920 

Fixed carbon, 53.905 

Sulphur, 1.505 

Ash, 9.350 

100.000 
Coke, per cent., 64.76. Color of Ash, gray with pink tinge. 
Tlie coal has a dull lustre, is somewhat slaty, containing 
much iron pyrites." 



ROCKDALE. 



II. 213 



The upper bed is not opened up. It is called a " 3 foot bed" 
from old openings ; and lies 50 feet above the middle bed. 

The upper and middle bed here represent the two beds at 
Dougherty's ; and the three be&s of the section (Fig.115) are 
the coal beds of this whole region passing into and under al- 
most all the hills, and above water level. 

At Cooper's place, north of M'CuUough's, the opening shows : 

Thin sandstones, with slates. 

Black slate, 4' 

Bone ooal, 1 

Coal 8 6' 

Fire-clay floor. 

Apparently the middle bed of the three beds named above. 
H. II. Smith's mine is opened and worked one mile north of 
Kockdale. 

The coal as measured in the mine lies (Fig. 117) ae fol* 
Fig. 117. lows : 

Greenish gray slates, - - - - 5' 0" 

Black slate, 26 

Coal, 4 8 

Fire-clay floor. 

The mine was partially filled with water when 
examined, but the above description is not far 
from correct. 

The measures for 65 feet above the coal are 
thin slates and shales. 

West of this mine, at W. Smith's, the upper 

coal bed, "three feet thick," is struck in the well 

of the house, the distance between the beds being 60 feet. 

At W. Patten's Mine, two miles north-west of Rockdale, 

Fig. 118. coal is opened and worked. The coal as meas- 

ured in the mine parts (Fig. 118) as follows : 



.d^/r]»fe 



f'/^ 



rr 




(iff/ 




0" 





1 
II 



Tough gray slates, - - - - 4' 

Black slate, ------ 1 

Coal, 2 

Slate, 

Coal, 2 

Fire-clay floor. 

The coal was measured near the outcrop, the 

mine being partially filled with water ; but the 

iFiixcct^ » coal looks good and hard and mines out well. 

Going north over the hill, the same coal bed is partially 

opened up in a ravine. The black slate roof is found here 

slightly thinner, and in one of the old openings limestone and 
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some iron ore were exposed under the coal many years ago. A 
bench shows markedly on the hill side 60 feet above this coaL 
The hill rises 85 feet above this bench, or 145 feet above the 
coal, and is made up of soft gray slates and shales, with no sand- 
stone, except some small pieces near the hill top. 

Samuel Patten's mine, near the W. Patten mine, exhibits 
coal from three and a half to four feet thick, with black slate 
roof. The mine runs in north and drains imperfectly. The 
floor could not be seen. 

The coal mines out well, good and bright. A specimen of 
the S. Patten coal yielded on analysis, (M'Oreath) : 



Water, 

Volatile matter. 
Fixed carbon. 
Sulphur, 
Ash, 



1.870 

32.450 

61.103: 

.547 

4.030 



100.000 
Coke, per cent., 65.68. Color of Ash, cream. 
The coal has a dull lustre, is very friable, iridescent, with a 
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Fig. 1 20. small amount of pyrites. 
jBT^auoffi/ZUi^ The hill rises high above 

this cQal bed, very prettily 
terraeed, all made up of soft 
shales and slates. 

A vertical section made at 
J. J. Stewart's on Battle- 
snake Run, two miles north- 
west of Rockdale (Fig. 119) 
shows these three coal beds 
of the region and the meas- 
ures for about 100 feet above ; 
the four foot bed, with the 
limestone underlying, mak- 
ing nearly the bottom of the 
section. 

In another vertical section 
made at Brockwayville, on 



i^Cj 















il^^ 



miUo^o^joU . Little Toby creek, (Fig. 120) 
this same four foot cool bed is nearly at the top of the section ; 
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and the Serai Conglomerate lies not far below the bottom oi 
the exx)Osed section. By putting these two sections together 
the ipv-hole series of coal measures occupying this Fourth 

Coal Basin, below the Lower Freeport Coal bed, is given in one 
section. 

The five-foot coal at the bottom of Fig. 119 and the four- 
foot coal near the top of Fig. 120 are the same coal bed. 

The section at Rattlesnake Run reads (Fig. 119) as follows : 

HUltop. 

Shales and elates, - - - - 75' 
Limestone, bastard, sandy, - - 3 

Shales and slates, .... 42 

Coal. 2 

Slates, 62 

Coal, reported as .... 3 

Gray slates and sandv shales, - - 58 

Black slate, 10 

Coal, 4 

Level of Rattlesnake Run. 
Limestone and fire-clay, ... 6 

Concealed measures^ - - - - 30 

Coal, 2 

On this section the small coal below the " five foot bed," at 
the bottom of the section, is compiled from the valley to the 
BOTith, where the stream cuts deeper ; and the limestone un- 
•derlying the coal is not opened up for exact measurement. 

One of the benches on Rattlesnake hill, above the bastard 
limestone, may represent the Freeport Coals just caught in this 
one high hill ; but the benches have never been ojiened and 
only occur on this high knob. 

Stewart's CJoal Mine is opened and worked just above the 

Fig. 121. level of Rattlesnake Run. The coal as meas- 
Cfe^^^^^jfe ured in the mine reads (Fig. 121) as follows : 

Roof, black slate, 

Cannel slate, smooth, ... 

Bone coal, . . . . . 

Coal, 

Slate parting, - . . - - 

Coal, 9'' 

Fire-clay floor, hard. 

The mine runs in north-west and drains; 
^ and the coal mines out very handsomely. 

A specimen of the Stewart coal yielded on 
analysis (M'Creath) : 

"Water, - - - 1.830 
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Volatile matter, - - 34.270 

Fixed carbon, - - 58.353 

Sulphur, - - - .767 

Ash, . - - - 4.780 

100.000 
Coke, per cent., 63.90. Color of Ash, gray. 

The coal has a glossy lustre, is compact, and contains a smalT 
amount of iron pyrites." 

The above analysis represents an excellent coal ; rich in vola 
tile matters, and with a low percentage of sulphur and ash. 

The coal 68 feet above this Stewart coal is not now opened 
so as to be examined ; nor the coal 130 feet above, called a 
"two-foot bed." The bastard limestone above is very sandy 
and appeared to be entirely worthless. 

Dcnnison's Mine is opened on the same coal bed as Stewart's, 
and about one mile north-west of it. The coal shows thus : — 

Roof, black slate. 

Cannei slate, smooth, . . 6" to 8" 

Coal, 2 

Bone ooal, 1 

Coal, 1 Oi 

Floor not seen. 

The coal mines out bright and clean, with an occasional small 
show of iron pyrites. 

This mine lying north-west of Stewart's is necessarily much 
higher, as the coal is rising decidedly to the north-west. A 
small bench runs along the hill side about 50 feet above Den- 
nison's mine. It has never been opened. 

The coal which is at Stewart's, 30 feet below the " four-foot 
bed," is opened at Dennison's, 30 feet below his coal. It shows 
two feet of coal, with black slate roof, and over this gray 
greenish slates, with some scattered pieces of lean sandy hema- 
tite iron ore. 

A. Key's mine is opened on this same four foot bed one-half 
mile east of Dennison's and lies thus : 

Hoof, black slate. ..... 8' 

Cannel slate, 6' 

Coal, 3 6 or more. 

Floor not seen. 

The mine is now filled with water and the full thickness and 
bottom could not be obtained. 
Seven feet below this coal a three foot bed of limestone has 
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been opened in the run. The identification of these openings 

of Key's, Stewart's, Dennison's and M'CuUough's is complete. 

The vertical section at Key's mine reads as follows : 

Hin top. 

Interval not measured. 

Beuoh, ooal. 

Concealed measures^ , • . .80' 

Bench. 

Concealed mecuntres. .... 50 

Bench, 

Concealed measureSj . . . .60 

Coal, Key's, 4 

Limestone in creek l^ed. ... 4 

The enclosing measures are apparently gray slates and shales* 
This section agrees with these already given at Stewart's and 
M'CuUough'g. 

The E. Calhoun mine is opened on the four foot bed just 
south-east of Key's. The coal shows there : 

Roof, black slate. 

Cannel slate 0' 6' 

Coal, 3' to 4 

Floor not seen. 

At W. J. Calhoun's, a natural opening in a ravine shows the 
four foot coal bed and the small bed below. 

The lower bed looks good, hard and bright, but apparently 
does not exceed two feet in thickness. 

The four foot bed, 32 feet above this lower bed, has been 
worked on the outcrop, thus : 

Roof, black slate. 

Cannel slate, 0' 8' 

Coal, 3 2 

Bottom not seen. 

The coal is bright and hard, and mines out well, resembling 
exactly in general appearance the coal produced from the other 
mines on this bed already described. 

A specimen of the coal from this W. J. Calhoun opening 
yielded, on analysis, (M'Creath) : 

''AVater, 1.200 

Volatile matter, 83.630 

Fixed carbon, 55.796 

Sulphur, 1.504 

Ash, 7.870 



100.000 
Coke, per cent., 65.17. Color of Ash, gray. 
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The coal 13 bright, Bhiniiig, rather compact, with slate and 
iron pyrites." 

This specimen was taken from near the outcrop, and probably 
<loe8 not do justice to the general character of the coal. It 
has, however, a gas coal character. 

Fifty feet above this W. J. Calhoun coal bed is an outcrop 
of black Elate oa a bench not opened up. The measures are the 
same as already given in the Rattlesnake section, (Fig. 119.) 

Coal is opened at Morrison's, three miles north north-east of 
Kockdalc. It is an imperfect opening, and fihows : 

Gray iUt«on top. 
Roof, blaclc BUte. 

CoaJ 2'6;'UiS' 

Floor uot SMU. 
At Frost's place, one mile south of Brockwayville, the' fol- 
Fig. 122. lowing vertical section was made, (Fig. 122) : 
MmI^, Hilltop. 

^^' Shales, 62" 

Coal. 

Sandy gray slates and shales, . . 75 

Coal, reported as, 8 

Limestone, with Iron ore underlying, . 4 

Ooneeal^d meaturet 28 

Coal, reported as, S 

Hhales and olatea, 8S 

MioaoeoiiB aandstone 13 

Coal, small, 1 

Shalesjind slates, 7 

Brown sandstone 10 

Thin slates, with iron ore balls, . . 10 
Level of West Bun. 
Of the coal beds in this section, none are now 
worked. The " three foot" bed below the lime- 
stone, (30 feet,) is opened enough to prove the 
three feet of thickness, but not to allow an accu- 
rate measurement of the bed. 
The quantity of blue carbonate iron ore in the shales, just 
above the level of "West creek, is very great on the outcrop, but 
it has never been opened out to see if a regular bed exists there. 
South of Brockwayville, at Dr. Clark's bank, 70 feet above the 
Toby creek, a coal has been opened up on the outcrop in the fol- 
lowing section : — 

Sandstone overlying. 
Biack slate rootC 

Coal, 8' 1 ' 

Flro-clay tloor. 
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J. Keys' mine is opened and worked one-half mile west of 
Fig. 123. Brockwayville. The coal holds as measured 

in the mine, (Fig. 123,) as follows : 

Roof, blaok slate, . • . , 
Gannelslatoi • • • . 

Goal, 

Slate, 

Coal, 

Fire-clay floor. 

The coal mines ont well, but holds consid- 
erable iron pyrites. 

A specimen of the J. Keys coal yielded on 
analysis, (M'Creath) : 




10' 

6" 
3 6 

6 



Water, 

Volatile matter, 
Fixed carbon, 
Sulphur, 
Aril, 



1.360 

88.720 

53.683 

-2.047 

4.190 



100.000 
Coke, per cent., 59.92. Color of Ash, red. 

The coal has a glossy lustre, is rather compact, containing a 
email amount of iron pyrites. 

The above analysis exhibits a coal tmusually rich in volatile 
matter, but carrying too much sulphur. 

The appearance of this coal, the roof, floor, cannel slate, &*., 
all render it nearly certain that this is the same coal bed opened 
at Stewart's on Rattlesnake Run, Calhoun, &c. 

The vertical section at this point, west of Brockwayville, 
(Fig. 120) reads as follows : (the cut of the section is (with 
Fig. 119) on page 214, preceding : 

Hill top. 

Shales and slatea, .45' 

Sandfltone, . • • 23 

Shales and slates, 82 

Coal, Keys', • • 4 

Gray sandy slates, ••••••• 80 

Coal. 

Shales and slates, - 85 

Coal, small. 

Shales and slates, ••••••• 45 

Coal, not seen, reported as • • • • • 4 

Concealed mea^tres, •••••• 10 

Level of Toby creek. 
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The coal bed lying 30 feet below Keys is opened at M'- 
Knights, but only shows two and a half feet of coal, rising to 
three feet in places, with a black slate roof. Floor not seen. 

The " four foot" coal reported in the wells in the village of 
Brockway ville could in no place be seen and measured. 

To the east and south-east of Brockwayville there are not 
many coal openings ; but about two miles east of the village, 
and on the north side of the Little Toby creek, the Steven's 
mine is opened and shows : 

Black slate rool. 

CoaJ, 3' 4^' to 3' 6" 

Fire-oilay floor. 

The mine runs in to the north-west and drains, the coal ap- 
parently dipping to the south or south-west. 
Meeker's mine, south of Brockwayville, has : 

Sandstone on top. 

Slaty sandstone, .... 0' 6 

Sandstone, massive, ... 2 

Black slate, 2 

Coal, 2 

Bottom of ooal not seen. 

The mine is fallen shut, and cannot be accurately measured. 
Vince's mine, three-fourths of a mile south-west of Brock- 
wayville,-8hows : • 

Roof black slatb. 

Coal, 3' 4" 

Fire-clay floor. 

The coal dips tc the south-east. 

Coal has also been opened on Sattlesnake run, not far from 
its mouth, south of the Little Toby creek, at Lane's mills. 

From here the Fourth Coal Basin continues on to the north- 
east, to and beyond the Philadelphia and Erie railroad, bounded 
on the east by the very decided Third anticlinal axis of Boon's 
mountain, and on the west by the Fourth anticlinal axis which 
crosses the Little Toby creek, just west of Galusha's mills, three 
miles north-west of Brockwayville. 

The measures taken in by this basin to the north-east are 
those just described, the rise of the basin to the north, how- 
ever, carrying the coals higher in the hills and ultimately cut- 
ting out the upper ones. 

North-west of Brockwayville about two and a half miles, on 
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-Jenkins run, Mr. Powell has opened up a mass of fire-clay and 
carbonate iron ore balls as follows : 

Clay on top, . . . . . KK 0" 

Ferraginous clay, deep red, ... 60 

Gray oiay Blate, 8 

Clay, reddish, with iron ore balls, . 8 6 
Clay and olay slate, with some carbonate 

iron ore balls, 20 

lioyehof smaU run. 

The ore balls are so thinly scattered through the mass as to 
be worthless. 

This great mass of clay and clay slate apparently represents 
the fire-clay deposit so frequently found resting almost directly 
on top of the Serai conglomerate of XTT. It is of course in 
many cases thinned down and even lacking entirely ; but it is 
a regular and persistent deposit. In this case it seems to hold 
no fire-clay of sufficient purity to be of any value. 

The Little Toby Creek Yalley at this point, and to the north- 
west of it, is filled with great masses of Serai Conglomerate 
rock, the rounded white quartz pebbles running at times as 
large as a hen's egg. 

On the P. Galusha tract, two and a half miles north-west of 
Brockwayville, (225 feet above the Little Toby creek,) a coal 
has been opened up ; it is now fallen shut, but apparently did 
not exceed two feet or two and a half feet in thickness. 

Fifteen feet above this coal, in a mass of black slates and 
shales, there occur six to eight inches of good looking carbo- 
nate iron ore in plates, with smaller plates of iron ore above 
and below, and many ore balls of all sizes scattered through 
the mass. 

A specimen of this P. Galusha iron ore yielded on analysis, 
(M'Creath) : 

Iron, 2T.000 

Sulphur, .053 

Phosphorus, ----- .108 

Insoluble residue, - . - . 81.120 
The ore is hard, compact and silicious, light gray in color, 
and with conchoidal fracture. 

The above analysis shows an iron ore of excellent quality, 
and it seems to be in sufficient quantity to pay for working, 
when ready access to market is obtained. 
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Two coal beds come in above this iron ore. A 8j)ecimen from 
the upper one yielded on analysis, (M'Creath) : 

"Water, 1.150 

Volatile matter, 36.000 

Fixed carbon, 48.099 

Sulphur, 7.611 

Ash, 7.140 



100.000 
Coke, per cent., 62.85. Color of Ash, red. 

The coal is shining, friable, iridescent and showing a large 
amount of iron pyrites." 

The above specimen is merely outcrop coal, but there is not 
much to hope for from a coal showing such a percentage of sul- 
phur as it does at this point. 

"West of Brockway ville two and a half miles, on the 11. Smith 
place, a limestone with carbonate iron ore is oj>ened up two feet 
thick, but the ore is lean. Thirty feet above the limestone, 
there is a bed of coal two feet thick on the outcrop, with a roof 
of carbonated clay slate. It is reported a " three foot bed of 
coal." 

Twenty-two feet above this coal is the blossom of a coal bed, 
not opened up now for measurement, reported as a ** four foot 
coal bed." 

The measures at this point are rising to the north-west, to 
the Fourth anticlinal axis. 

At Bovaird's place, three and a half miles west of Brockway- 
ville, Mr. W. II. Frost has opened up a limestone in the run, 
which shows five to seven feet of hard blue and blue black lime- 
stone. It burns well and makes good lime. Directly upon it 
rests a carbonate iron ore, lean for the most part, weathered 
brown at the outcrop. 

The top layer of this ore is highly fossiliferous, almost the 
entire mass being made up of closely packed fossil forms. 

The fossil ore on top and the ore lying below were analyzed 
and yielded, (M'Creath): 

For the fossiliferous top ore : 

"Iron, 36.800 

Sulphur, .034 

Phosphorus, - ... - .296 
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Manganese, 1.74J 

Insoluble residue, - . . . 22.980 
The ore is compact, highly fossiliferous, of a reddish brown 
color." 
The underlying main ore body yielded, (M'Creath) : 



"Iron, - 
Sulphur, - 
Phosphorus, 
Manganese, 
Insoluble residue. 



37.700 

.018 

.553 

2.212 

20.770" 



The ore is compact, fossiliferous and of a reddish brown color. 

The above ores are practically the same, and are sufficiently 
rich in iron to rank as a valuable iron ore. 

Forty feet above the limestone a coal bed shows in the ravine, 
reported two feet thick, with 10 feet of black slate overlying 
it, holding many iron ore balls. 



For convenience for reference tne analyses of coals given 
above are grouped together in the table below : 





Water. 


Volatile 
matter. 


Fixed 
carbon. 


SttlphV. 


Ash. 


Coke, 
per cent. 


W. M^Cnlloaffh 


1.82 
1.86 
1.88 
1.20 
1.87 
1.15 


38.92 
88.72 
34.27 
33.63 
82.45 
88.00 


63.905 
58.6b3 
56 35.^ 
55.796 
61 103 
48 099 


1.505 
2.047 

.767 
1.504 

.547 
7.611 


9.8) 
4.19 
4 78 
7.87 
4.03 
7.14 


64 76 


J. Keys..... 


59.92 


J. J. Stewart 


63.90 


W. J. Calhoan 


66.17 


S. Patten 


65.68 


P. Galustaa 


62.85 



The analyses of the "four foot" coal bed show an' excellent 
coal ; rich in gas and with low percentage of sulphur and ash. 
The detailed description of the openings shows that this bed is 
the one, and the only one, which is of size and character to 
ship to market. There is no great difficulty in finding an out- 
let for it to the Low Grade railroad ; but it then comes into 
competition with the cheaper mining possible upon the Lower 
Freeport Coal Bed. For the average of this bed is only three 
and a half to four feet, while the Lower Freeport bed is five 
and a half to six feet ; and the difference in cost of mining 
would be considerable. 
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CHAPTER XXVn. 

The Fifth or BrookviUe Coal Basin along the Bed Bank Creek 

The Fourth great anticlinal axis crosses the Sandy Lick creek 
at or near Port Bamet. This axis brings up the measures be- 
low the Serai conglomerate, XII, and the country rock along the 
creek for a few miles is made up of the rocks of X, Up- 
per Catskill, Vespertine. These are usually greenish, yellow- 
ish or olive colored sandstone layers, from one to five inches 
in thickness, finely grained, argillaceous, containing peroxide 
of iron in hollow concretions. Shales and shaley sandstones, in 
layers, alternate with the flags and constitute a large propor- 
tion of the whole. They separate the formation also into belts, 
and greatly predominate at its upper limit, where they contain 
the shelly argillaceous iron ore. From 80 to 40 feet of these 
upper shales and flags are seen in the valley of the Sandy Lick 
creek. The above descriptions are taken from Rogers' Final 
Report of the Geology of Pennsylvania. 

The rock exposures at BrookviUe are not numerous, and the 
following imperfect section was obtained near the town : 

HiU top. 

Gray slates, ....... iO' 

CJoal crop. 
XII. Concealed measures^ the surface showing 
XI. much sandstone, some massive, • • • ld3 
X. Thin flaggy sandstone, .... 40 

Level of Red Bank Greek. 

The formation X, Vespertine of Rogers, has been described 
above ; and XI and XII, the Umbral rocks and Serai conglom- 
erate, cannot exceed together 150 feet in thickness, and are 
probably less than that. Of this 150 feet, less than 50 should 
apparently be given to the Umbral rocks. 
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26' 
to3 

15 or more* 
120 

20 

305 



A vertical section made up from Red Bank creek, south of 
Fig. 124. Brookville, shows the measures exposed as follows, 
(Fig. 124) : 

Hilltop. 

Shaly slates, 

Coal, 2' 

Fire-olay, 

Concealed meoBur €8, (sandstones?) 
Small blaok slate outcrop. 
Sandstone, .... 
Small blaok slate oatorop. 
Sandstone and concealed measures. 
Level of Red Bank creek. 

The coal worked on the hill top is hard, briglit 
and tolerably free from iron pyrites. It burns wel 1 
and answers satisfactorily for domestic use. But 
it does not rise above a 24 to 80 inch coal, and its 
use is, therefore, restricted to its immediate neigh- 
borhood. 

Of the 15 to 18 feet of fire-clay underlying this 
coal, "Wm. Newsome now works the upper six 
feet. The clay measured about 12 feet when tlio 
region was examined, with clay underlying. 

The fire-clay is another re-appearance in great 
thickness and with much purity, of the regular 
and persistent fire-clay deposit which is found in 
so many places, w^idely apart, resting on top of the 
Serai conglomerate rocks, and is so frequently of 
sufficient purity for burning. 

Three specimens of this Xewsome fire-clay were forwarded 
to the laboratory of the Survey in Ilarrisburaj for analysis and 
yielded, (S. A. Ford) : . ' 





1. 


2 


3. 


Silica, . . - . 


58.125 


60.675 


78.075 


Alumina, 


26.500 


25.915 


14.440 


Protoxide of iron, - 


3.234 


2.210 


1.590 


Bisulphide of iron, - 


.008 






Lime, . . . . 


.078 


.089 


.056 


Magnesia, 


.555 


.465 


.480 


Alkalies, - . - . 


2.180 


1.925 


1.670 


15— H. 
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1. 2. S 

Sulphuric acid, - - .058 trace. trace; 

Water and organic matter, 9.725 9.090 4,16$ 

100.463 100.369 100.474 

No. 1 is comparatively soft and of a pearl gray color. 

No. 2 is compact, unctuous, and of a pearl gray color. 

No. 3 is very sandy, hard, compact, and of a light gray color. 

The bricks and ware made from these clays are of good 
quality and answer well for the purposes to which they are ap- 
plied in the vicinity. But a comparison of the above analyse, 
with tables of analyses in chapter XX of this report, shows 
that they carry a much greater percentage of silica than the 
Blue Ball, Sandy Ridge and Woodland fire-clays, all of them 
clays of very high character. The general average of the high- 
est grade Clearfield fire-clays, and the valuable clay from Bene- 
zette, in Elk county, (chapter XXI) is about 43 to 45 per cent, 
of silica and 36 to 39 per cent, of alumina, and about the same for 
the New Jersey fire-clays given in chapter XX. These Brook- 
ville clays possess a much higher percentage of silica and conld 
not be expected to compete with them for the purposes to which 
those clays are applied. They resemble more closely the Eng- 
lish fire-clays, (given in chapter XX). 

In the isolated district of coal measures enclosed between the 
Sandy Lick creek (north fork) and Mill creek, north-east of 
Brookville, at its north end, a ridge contains the Ferriferoua 
limestone. 

In the Fifth Coal Basin, three and a half miles west north- 
west of Brookville, at Cowan's mine, the coal shows : 

Roof, blaok Blate, . . . 8' or more. 
Coal, bony, . . . 0' 6"to0 6" 

Goal, 2 3 

Slate, 1 

Ck>al, ..... 10 

Fire-day floor, ... 60 

The coal is hard, bright and good, and is dipping gently to 
the north-west. It is apparently the Clarion coal. 

At Kennedy's mine, one-half mile north of Cowan's mine, the 
coal shows : 

Roof, black slate 

Coal, 1' 4" 

Slate, 1 
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Coal, ' 10" 

Fire-clay floor. 

The coal dips gently to the north-west. 
At Morrison's mine, three-fourths of a mile west of Ken- 
nedy's mine, the coal shows : 

Roof, black slate. 

Bone coal, 0' 3" 

Coal, somewhat bony, . . .06 

Coal, 2 

Slate parting, 1 

Goal, 10 

Fire-clay floor, 4 or more. 

This coal is at a lower level than Cowan's mine, (it lies down 
the dip of the measures,) but resembles it closely and is appa- 
rently the same bed. 

A small 2 foot 6 inch thick coal bed is opened up 20 feet above 
the Morrison mine. It has a black slate roof and a fire-clay floor. 

At Brown's mine, one-half mile east of Kennedy's, three miles 
north-west of Brookville, the coal shows : 

Roof, black slate. 

Coal 2' 6 " to 3' 

Fire-clay floor. 

Truby's old coal mine, just north-west of Brookville, and 285 
Fig. 125. feet by barometer above Red Bank creek, 
/ffUk idou/^iTt^:, showed only "15 to 18 inches" of coal. It 

is now fallen shut. 

It will be seen from the above description 
of the mines now working, that the Brook- 
■"tt-ASI ville and Clarion coal beds through this region 
~^S\ do not average more than from 30 to 36 inches 
'"-'"" in thickness; and though the coal is of ex- 
cellent character, it is evident that thesebeds 
can never compete with better situated and 
larger coal beds for an open market. Their 
use is restricted to the local demand, in this 
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Er^5^p^^ settled country a very considerable quantity; 
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and this local demand they are entirely fitted 
to supply, as they cover a reasonably large 
area and are of good quality. 

Going down the Red Bank creek, at a point 
two aiKl a half miles east of Troy, the ferrif- 
erous limestone apjKJars, thin and blue, with 
a sandstone roof. Twenty feet below it is 
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the Clarion coal bed, cue and a half feet thick. It occurs t 
in the little run ascending the hill to Troy. The Clarion 
opened below it in Beveral places, is two feet thick. The 
tanning coal was not discovered above the limestone. (Lesi 
F. R., 1858.) One mile below Troy the following vertical se 
(Fig. 125) was obtained by Lesley, (Rogers' Final Report, 11 

Hill top. 

Sandstone, Fraeport, . . . GO* 0" 

Shale and Bondstone, • . . 71 

Goal, KltUinnlng, .... 80 
Brown Bhale with oom'paot oolitio lr<m 

ore MO. 

Ferrifarona limeBtone, ... 4 .0 

Bhaleandslate, (oreinlowerpaii,) SO 

Coal, Clarion, 13 

Shale, 55 

Coal, Broolcville, ■ ■ . . 8 

Shale and Blat«, . . . . 4S -0 
Level of Red Bank creek. 

The upper part of the section in Fig. 125 is compiled. 
The Lower Freeport Coal Bed is first met with cappin| 
Fi(f. 126. highest hills on the Red Bank creek 
.V.UiBa/lkOtek, milfs below Troy. It is opened four oi 
miles below, nearer Kittanning, as in tli' 
lowing vertical section (Fig. 126) : 
Ulll top. 

Shales, . . . . . IC <1 

Coal, Upper Freeport (MiddleT) 
Ijmeatone, Freeport. 

Sandstone, 50 . C 

Coal, Lower Freeport, . . . - 4 ■" fl 
Sandstone,Freeport,s few pebbles, 60 toSO 
Shales, etc., " . ' . —" . . . 73 

Coat, Kittanning :2 6 

Sandstone, flaggy, . . . 45' to 50 

Dark ahales, 10 

Ferriferous limestone, ... 60 
Shales, olive and yellow, . . 20 
Coal, Clarion. 
Level of Red Bond creek. 

(Risers' Final Report.) 

The geographical position of all these ^ 
cal sections is shown on the map (Plate "^ 
accompanying this report. 

The first extensive opening made ou 
Lower Freeport Coal Bed, and from w 
coal is shipped to market, is at theFairm 
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colliery, at Fairmount station, on the Low Grade railroad, 
one mile east of New Bethlehem. The Lower Freeport coal 
is here in the Fifth basin, as in the Fourth basin at Reynolds- 
ville, a large, fine bed, superior to the other coal beds m size 
and character, and therefore the only one now worked to any 
extent. The beds above and below are worked in a small wav 
in a few places. 

A vertical section was made (with the barometer) at Fair- 
Fig. 127 mount, the outcrops of the diflerent coals 

J^X&77/iOll'/li, showing either as benches or in trial pits ; 
/"*> V^i:-.---^^ and a second vertical section was also made 
cint^^Aa&s ^2zr^^ -^^^^ ^^^^ ^^ Fairmount station, on the oppo- 
site side of Middle Eun. From- the expo- 
sures of these two sections the vertical sec- 
tion (Fig. 127) is compiled : 

HiU top. 

Gray slates, 8(y 0' 

Coal, 

Concealed measureSf .... 

Coal, Lower Freeport, . . . 6' to 7 
Sandstone, Freeport, .... 47 

Coal, Kittanning, .... 4 

Concealed measures^ .... 31 

Ferriferous limestone and Clarion iron 

ore on top, . » -- . • • • 5 
Thin saudstonesand concealed mcasureSj 64 
Coal, ....... 2 

Measures, partially seen, some sandstone, 33 

Coal, 4 

Concealed mea-aureSf .... 6 

Limestone, 4 

Concealed measures, .... 
Level of Red Bank creek. 






4' 



? 3J 
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? 64 



Clurlon2'6 



^imcsUme 4' 



4-0 
60 







35 
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10 





6 








The face of the hill is covered with loose stuff, preventing 
an accurate determination at this point of the character of the 

interval rocks. 

The section of the measures above water level is supple- 
mented by an imperfect record of an oil well started from just 
above the level of Red Bank creek, about one mile east of 
Fairmount station. The record shows that a coal was struck at 
142 feet below the surface ; the rocks not recorded, but "main- 
ly sandstones.''* 

•This weU has since been abandoned. It is reported to have reached a depth 
of 1,450 feet and "no third sand." 
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The lower limestone of the Bection (Fig. 127) at Fairmount^ 
is not opened uj> for working, but has been sufficiently exposed 
in the past for measurement, giving about fbur feet of lini<^ 
stone on the average. 

The coal over this limestone, at the grade of the railroad, is 
not opened for working at this place. At one time it was 
w iked to a small extent a short distance east of Fairmonnt 
s ion. The coal shows : 

Black slate overlying with many balls of 

carbonate of iron, 25' 0' 

Hoof, black slate, 3 6 

Coal 3' 6" to 4 

Slate parting, pyritoos, .... 4 

Ck>al, 6 

Fire-clay, 3 

Massive whitisii sandstone, . . 6' to 7 

The coal shows much iron pyrites through it. 
A specimen of this coal (Brookville coal) yielded, on analysifl, 
(M'Creath) : 

"Water, 1.370 

Volatile matter, .... 37.680 

Fixed carbon, 39.353 

Sulphur, . - - - . - - 8.427 

Ash, 13.170 




100.000 

Ooke, i)er cent., 60.95. Color of Ash, rea. 

The coal has a dull lustre outside, resinous inside, with py- 
rites and a large quantity of sulphate of iron." 

This specimen was necessarily taken from near the outcrop, 
and the percentages of sulphur and ash are undoubtedly above 
the average ; but the coal is clearly both sulphurous and ashy. 

The Clarion coal is only picked into on the outcrop at Fair- 
mount, sufficiently to show the position of the bed and its gen- 
eral thickness (two and a half feet.) 

The Ferriferous limestone and ore are not worked at Fair- 
mount, but are worked at Himes' ore bank at New Bethlehem, 
and will be described as measured there. The Xittanning coal 
is also worked at Ilimes' place and could be measured and 
amined there. 



1^ 
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The Lower Freeport coal bed is opened and worked at Fair- 

Fig. 128. mount colliery, on the north bank of the Red 

J^birmtm^ Bank creek. The coal as measured in the mine 

reads (Fig. 128) as follows: 

? / • / J] Sandstone, 2' 0* 

^^^ Roof, black slate and oannel slate, ..26 

•Coal, 6' 6" to 7 

Flre-olay floor, 16 

Though the normal roof of this fine bed of coal 
is a black slate, yet for 100 to 200 yards in from 
the outcrop there were found about two and a half 
feet of fire-clay resting directly on top of the coal> 
and the black slate above that. While this abnor- 
mal roof continued the coal was less regular in size, the clay occa- 
fiionally swelling down and cutting out one to two feet of the 
coal. The floor is usually very smooth and regular, only two 
or three small swamps having been encountered in the mine, in 
no case, however, throwing the level out more than three or 
four feet. The mine runs in north-west and drains, showing a 
gentle dip to the south-east. 18 feet of gray slates overlie Uie 
roof of the coal at the mine mouth to the hill top just above. 
Two specimens of this Fai^mo^nt Mine Lower Freeport Coal 
yielded, on analysis, (M'Creath) : 

"Water, .... 
Volatile matter, - 
Fixed carbon ... 
Sulphur, ... 
Ash, 

100.000 100.000 

No. 1. Coke, per cent., 59.37. Color of Ash, cream. 

The coal is bright, resinous, hard, compact, with a small 
amount of pyrites. 

Ko. 2. Coke, per cent., 58.88. 

The coal has a dull resinous lustre, contaming veins of slate 
and considerable iron pyrites. Forms a coherent coke with 
metallic lustre. Gray Ash, with reddish tinge." 

The above analyses shows a most excellent coal ; with a very 
liigh percentage of volatile matter, equal in gas percentage to 



1. 


2. 


1.700 


1.820 


88.930 


40.800 


56.096 


62.879 


.604 


.881 


2.670 


4.120 
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In comparing the sections made south of Red Bank creek, it 
Tvill be shown that the bed is more probably the Middle Free- 
Dort coal bed. 

VVTiere the ferriferous limestone and carbonate iron ore have 
been opened up on Middle run, about one and a half miles north 
of Fairmount station, the limestone measured four and a half 
to five feet of good blue limestone. The carbonate iron ore 
(CJlarion ore), resting directly upon it, ranged from six or eight 
inches to*twelve inches or more in thickness. Clay slates, for 
eight or ten feet, overlie the ore, with ore balls through them* 

At New Bethlehem a vertical section (by barometer) from the 
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Red Bank creek to the hill top on the north 
side of the Red Bank reads (Fig. 129) as^ 
follows : 

Hill top. 

Gray slates, 40' 

Black slate outcrop. 

Thin sandstones and slates, . . 62 

Bench. 

Sandy slates, 70 

Bench, (Lower Freeport) 

Concealed measures, .... 65 

Coal, Kittanning, .... 4 

Clay slates, 40 

Ferriferous limestone and Clarion iron 



ore on top, 



55 



50 



Concealed measures, .... 
Coal smut ? 

Concealed measures, . 
Level of Red Bank creek. 

The coal below the Ferriferous limestone 
is not opened and is very slightly exposed, 
the gentle sloping hill side being covered 
deep with loose surface stuff, prcventing for 
this lower part of the section any accurate 
determination of the character of the rocks. 

Mr. Himes has opened up the Ferriferous 
limestone and iron ore just north of the vil- 
lage of New Bethlehem. 

The limestone shows six feet of thick 
bedded, dove colored and bluish limestone, 
of fair quality. 

The iron oi-c rests directly on top of it and shows one foot 
thick. It varies in thickness much and quickly, running 
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above and below the above thicknegs, but apparently averaging 
about that amount of ore. 

This iron ore is well and widely known through the region 
west of this place, and is extensively mined at numerous poi nts. 

Over the ore are four feet of partially decomposed clay slates 
and fire-clay, with many carbonate iron ore balls of all sizes. 
These ore balls vary very much in quantity in different parts 
of the same mine ; but as the clay is naturally the easiest rock to 
work, in driving the gangways the solid ore is near the bottom 
of the drift, and the driving is done through the overlying 
•clay, bringing out with the clay such ore balls as may be found. 
It makes a variable but considerable addition to the output of 
the mine. 

A specimen of this Clarion iron ore from the Ilimes mine 
forwarded to the laboratory of the Survcv in Ilarrisbuig, 
yielded on analysis (M'Creath) : 

"Iron, - - - . . - 30.600 

Sulphur, - - - - - - .075 

Phosphorus, .225 

Insoluble residue, - - - . 18.300 

The ore is hard, compact, of a dark gray color and con- 
choidal fracture." 

The above analysis corresponds well with the known char- 
acter of this deservedly esteemed ore. It shows a good percent- 
age of iron and very little sulphur and phosphorus ; and is, when 
roasted, an ore rich in metallic iron. 

The Kittanning Coal Bed is opened and worked by Mr. 
Himes 45 feet above the iron ore. It shows : 

Dark slate, with some ore nodules, . . 12' 0" 

Roof, black clay slate, 10 

Bony coal, 5 

Goal, hard, 2 2 

Fire-clay tloor. 

The coal, though rusty where examined, is hard and good, 
and answers very well for domestic use in the village and vi- 
cinity. The coal is rising gently to the north-west. 

None of the benches above the Kittanning coal are opened on 
this hillside. 

While the measures between the Red Bank Creek and the 
Ferriferous limestone and its iron ore do not appear in the sec- 
tion (Fig. 129) .at New Bethlehem, yet some parts of them show 
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on the railroad just west of the village. The railroad here 
cuts through the top of the Clarion sandstone. As the rail- 
road is sinking in level slightly to the westward down the 
stream, while the measures are rising gently to the north-west 
to the Fifth anticlinal axis, the sandstone is seen rising 
steadily above the railroad and mounting higher and higher 
in the hills. Over the sandstone at New Bettlehem is a fire- 
clay and a small coal smut. The sandstone shows much cur- 
rent bedding, and is a massive whitish and grayish rock, 40 to 
50 feet thick. 

Below this Clarion sandstone and between it and the mas- 
sive sandstone of the Serai conglomerate there come in softer 
grayish slates and thinner sandstones, 100 or more feet of them 
in all. Only one small coal smut shows in them, and that well 
down towards the Serai conglomerate. 

Going north from New Bethlehem, up Leasure Run, a coal 
is opened at Lowries' mine, two-thirds of a mile north of -the 
village. It shows : 

Roof, black slate. 

CJoal, 4' 

Fire-olay flpor. 

The coal is only mined into near the outcrop, but it appears 
hard and good. 

The vertical section as seen at this point reads : 

Hill top. 

Concealed measures, ^ . . 50' 

Small benoh. 

Concealed mauures^ J!r^, . . . 52' 

Small bench. 

Concealed measures^ . 48 

Coal, IiOwrie'8, 4 

Concealed meoMuretf mawiye sandstone on sur&ce, . . 83> 
Bench, coal. 

Concealed measures, 12X^ 

Benoh. 

Concealed measures^ 50 

Level of Leasure creek. 

The hillside is covered deep with loose stuff, especially sand- 
stone pieces brought down from the sandstone below Lowries* 
coal, and the character of the interval rocks is obscured. 

At nimes' place, 2 miles north of New Bethlehem, a coal has 
been opened but is not now worked. Below it are several feet 
of fire-clay which has been used for making crockery ware, and 
answered well. 
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At Space's place, 3J miles north of New IBethlehein,tQe Fer- 
riferous limestone has been opened up, 4 to 6 feet thick, with 
its regular carbonate iron ore on top, keeping about the aver- 
age thickness. i 
The Thomas Ditty iliue is opened and worked on the Lower 
Fig. 130. 'Freeport Coal Bed about four miles north of 
J^UH^"' ^ew Bethlehem. The coal as measured ia the 
mine shows (Fig. 130) as follows: 
Roof,iblack slate, Bmouvli. 

Conl . 4' 8" 

Slate parting, ... . 0^ 

Coal, ... . . 10 

Fire-clay floor. 
A light colored sandy clay underlieB the mine' 
floor. The coal iii only mined to a small extent, and the mine 
is not yet driven in for anv distance. But the coal looks good 
and bright. 
A vertical section at this point reads : 

Hill top. 

Coneettled meiuuree, .... 70' 0' 

Coal, (L. F.) Ditty's, ... . 5 (i 

Sandstone, .... . . 03 

Coal, not opened, (Kitt.) 

Concealed measuree, .... 75 

CDneealed meastti-'-j, 70 

Bottom of hill. 
Tlie same Lower Freeport Coal Bed is opened at M'XuIty's 
J'ij, 131. mine, four miles north north-west from Kew 
Bethlehem. The co.il as measured in the mine 
J shows (Fig. 131) as follows: 

Itoof, thin siatea, . . . . 4' 0' 

Coal, with bone ooal sad sUte, . 2 6 

Coal, .40 

^J"?- Slate parting, persistent, . . , 0) 

Coat, 2 

Fire-clay lloor. 
The mine is not driven in far ; but the coal 
looks good and bright so far as worked. 
The measures are rising to the north-west. 
'I The Freeport sandstone, massive and somewhat 
conglomentic in places, covers the hillside in blocks below the 
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The bench of the Upper coal is marked, and about 70 to 75 
"feet above the M'Nulty mine. 

At Hamm's store, seven miles north north-west of JSTew 
Bethlehem, a limestone has been opened (the lower limestone of 
the section in Fig. 127). The Lower Freeport Coal Bed is in 
the hill tops east of this place, but it is high up on the hills and 
from thence passes out to daylight rising up north-west to the 
Fifth anticlinal axis. There is apparently no hill crest which 
takes in the Freeport Bed between this hill east of Hamm's 
«tore and the Fifth axis. 

The "Wilkins mine is opened on the Lower Freeport Coal 

^g. 132. Bed three miles north north-west of New 

tZJiil/cUt6.. Bethlehem. The coal as measured in the 

mine shows (Fig. 132) as follows : 

^^ I -j Roof, black siato. 

^SlciM ^ H^^^ Coal, with some bone oool, V 0" 

Coal, 2 

Slate parting, . . . 0| 

C>*oal, 5 8 

Fire-olay floor, hard, . . 4. or more. 

This is an extremely handsome exhibition, 
with a firm dry roof and even and regular 
l^floor. The coal mines out well, hard, firm, 
oright and veiy free from iron pyrites. The coal shows the 
same dull look, inclining to a cannel structure, which has been 
described as characterizing the Fairmount mine, which it re- 
sembles closely in size of bed and appearance of coal. The 
measures are rising gently to the north-west. 

Three miles north north-west of New Bethlehem, the two 
Freeport Coal Beds were opened and worked for St. Charles' 
furnace. 

The mine on the Lower Freeport Coal Bed is now fallen en- 
tirely shut and cannot be measured. 

The opening on the bed above is 60 feet higher on the hill- 
side and measured : 

Koof, black slate. 

Coal, 3' 9 

Fire-clay floor. 

The coal comes out well, looking good and free from pyrites. 

It is reported that the coal from this upper bed was used raw 
et dt. Charles furnace ; while the coal from the Lower Freeport 
bed required to be coked. 
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Sandstone lumps and boulders, a fine grained conglomentie 
rock in x>1a<^<^9 extends from the bench of the Upper Bed to 
the hill top, 50 feet above. 

Shape of the Fifth Basin. 

The Fifth Coal Basin is very free from any geological com- 
plications. 

Its eastern side is marked by the Fourth anticlinal axis 
which crosses the Sandy Lick creek at Port Bamet, two mile& 
east of Brookville; and its western side is bounded by the 
E'ifth anticlinal axis, which crosses the Bed Bank creek at 
Lawsonham. 

The measures slope gently down into the basin from these 
anticlinal axes ; the centre of the basin lying not far from the 
Fairmount colliery. 

The Lower Freeport coal occupies the hills in this centre ot 
the basin. But it is rising steadily, with the measures, to the 
north ; and therefore shoots out of the hill not far beyond the 
points described in this report. 

Sinking to the south- ward, with the measures, these coals 
pass through the high land between the Red Bank and Ma- 
honing creeks, and pass on in the hills south of the latter 
stream. 

New Bethlehem and Red Bank CoaL 

A vertical section of the measures showing on the south side 
of Red Bank creek, opposite New Bethlehem, in Armstrong 
county, leveled by barometer, reads as follows (Fig. 133) 

• HiU.top. 

Concealed measureSy . • • 50 

Bench. 

Sandstone, massive, . . 55 

Coal, . 3 or more. 

Sandy slates, 05 ' 

Coal, (Li. F.,) not opened. 
Sandstone, massive, (Freeport,) . 40 
Steep hill side, with nothing showing, 200 
Level of Bed Bank creek. 

The Big Bed of coal (Lower Freeport) has been opened up 
along the hill face, but the coal could not be examined and 
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measured in any of the old openings. In one place it was only 
Mg. 133. 
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" 3 feet thick ;" in another place, 

Coal, 2' 

Clay parting, 2 6 

Coal, ........ 2 6 

and in a third opening, driven in 400 feet, 
the coal is reported as "6 foot." 

The coal bed 60 to 65 feet above has been 
opened up on its outcrop and showed : 

Boof, blaok slate. 

Coal, S' 

Fire-olay floor, soft, • • • . 2 or xnore« 

The sandstone boulders which cover the 
hill 3ide, above the bench of this upper bed, 
are in places decidedly conglomeritic. 

The Eed Bank Coal and Mining company 
have opened and are working the Freeport 
coals at their colliery, two miles south-west 
of New Bethlehem. The Red Bank creek 
makes the boundary line between Clarion 
and Armstrong counties and the colliery 
therefore lies in the latter county. 

The contoured map of the Red Bank Coal 
company's property appended to this report 
(Plate X) is furnished by John F. Blandy, 
mining engineer, the present superintendent 
of the company. The outcrop line of the 
upper Coal Bed is laid on the map plainly, 
following around the hill sides, and the map 
illustrates the shape of the country, loss by erosion, Ac. A 
cross section accompanies the map, showing the thickness of 
the measures above water level and the geological structure. 

The vertical section of the measures developed is also fur- 
nished by Mr. Blandy, (Fig. 134,) which will be found drawn 
out in full on Plate X, apiKJnded to this volume. It is drawn 
in detail and the heights were taken with a spirit level. 

The ferriferous limestone and the ore on top are not worked 
on this property, but the ore has been, keeping a full average 
thickness about one foot. 

The Lower Freeport coal is opened and extensively worked 
by the company. 
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■\VIiei-e inousiii-ed in the mine the coal shows. (Fig. 135j as 
Fig.iro. follows: 
asZ2Swfc^^/ Roof,«mQelrt<.te 

CanQelwwl, .... . e 

Ctootal Bitumioous ooal, . . .3 

Im FirB.«lfty floor. 

^^"—^ The cannel coal keeps its thickness along 

the main entry, but in driving off cross head- 
ings it is found to thin down on both aides, 
finally running out to nothing. 
*«»f Two epecimenB of this cannel coal from the 

Red Bank mines yielded on anal^'sis, (M- 

Oreath): 

No. 1. 3{o. 2. 1 

"Water, ... - 0.510 .730 

Volatile matter, ■ - - 30.490 81.680 

Pixed carbon, - - - 46.194 49.815 

Sulphur, .... .576 .455 

' Ash, - - . . 22.230 17.320 

100.000 100.000 

Specimen JTo. 1, has a conchoidal fracture, is very hard, with 
considerable carbonate of lime througb it. 

JTo. 2, has dull resinous lustre, is hard and compact, with con- 
choidal fracture, and contains considerable carbonate of lime. 

In coking the particles do not seem to fuse together verj" 
thoroughly, and the resulting coke is only slightly coherent. 
The Ash is yellowish white." 

A specimen of the bottom bench of this coal bed, the two 
foot bituminous coal, yielded on analysis (M'Creath) : 

"AVater, 1.650 

Volatile matter, 39.120 

Fixed carbon, 52.716 

Sulphur, 2.634 

Ash ■■ - 3.880 

100.000 

Coke, per cent., 59.23. Color of Aah, brown. 
The coal is bright, has a resinous lustre, with considerable 
iron pyrites in veins." 
The above analyses show that the bituminous coal in the floor 
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•carries more volatile matter than the caunel coal, but has also 
:a large percentage of sulphur. 

Thin shales and slates overlie this cannel coal bed ; and 25 
Fig. 136. feet above it the company have opened and 
USkdiSanh/iiii^ worked another coal bed which reads (Fig. 186) 
^'*' _*^^' ' I as follows: 

Roof, oannel slate. 

Coal, 0' 4" 

Cb<s2.3'.f ^^^^B Rlate, 1 

Coal, 8 7 

Floor, Id one case clay, in another sardatone. 

The bed is rolling and irregular. 

A specimen of this coal yielded on analysis (M'Creath): 




" Water, 
Volatile matter. - 
Fixed carbon. 
Sulphur, 
Ash, - 



1.690 

35.940 

53.950 

3.380 

5.040 



100.000 
Coke, per cent., 62.37. Color of Ash, gray. 
The coal is bright, shining, friable, containing considerable 
pyrites and charcoal.'' 

The analysis shows a good gas yielding coal, but very sul- 
phurous. 

Forty-five feet above this coal, and 69 feet above the Lower 
Fig. 137. Freeport (cannel) coal bed, the company have 

opened and are working a coal bed. The coul 
shows where measured in the mine (Fig. 137) 
as follows : 



CauutU Siaili\ 




Roof, cannol slate. 

Coal, bony, 

Slate, 

Coal, . . . . 

Fire-clay floor, hard, 



0' 6 ' 

3^ 

8 8 

8 or more. 

orsebacks and has 



The mine is much troubled by fire-clay li 
an uneven and rolling floor. 

This upper coal is called the Red Bank "Orrel" coal ; and a 
specimen of it yielded on analysis (M'Creath) : 

"Water, 1.840 

Volatile matter, 85.940 

16— H. 
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Fixed carbon, 53.661 

Sulphur, 1.739 

Aah, - ..... 6.820 

100.000 
Coke, per cent., 62.22. Color of Ash, gray. 
The coal ia bright, verj hard, with conBiderablc iron pyrit«» 
and mineral charcoal." 

Tlie cannel coal (Lower Freeport) is opened at the "Widow 

Fig- 138. Thompson mine, about three and a half to 

THOMPSON MINE. t*^ur miles east of Red Bank colliery. The 

( coal as measured in the mine shows (Fig. 

138) 'as follows: 
, CoftI, bituDtinooa, io roor . 1' 0" 

'' Cannel ooal, . . . . 7 fl| 

Slate 6 

Coal, bitumioouB, In floor. 
M. The cannel coal seems at times to almost 
run into a bituminous coal for layers of six or twelve inchea, 
keeping, however, a cannel character, though not specially rich 
ill volatile matter. 

At the end of themaiuheadingasmall pinch was beginning, 
the coal being somewhat crushed and materially cut down in 
size. This was not cut through ; it is probably only a small 
roll. 

A specimen of this Thompson coal, forwarded to the labora- 
tory of the Survey in Ilarrisburg, yielded on analysis (M'Creath): 

"Water at 225°, 1.540 

Volatile matter, .... 86.730 

Fixed carbon, 53.210 

Sulphur, .630 

Ash, 7.890 

100.000 

Coke, per cent., 61.730. 

Tlie coal has a resinous lustre, is hard and compact, with no 
visible pyrites. In coking it forms a coherent but somewhat 
porous coke of a dull lustre, and yields a yellowish white ash." 

At the Thompson mine a coal has been opened 102 feet above 
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the caiinel (Lower Freeport) coal. A bench ocelli's between the 
two, but is not opened. 

This corresponds with the average section of the Freeport 
beds. In the measures below the Freeport bed tliere is much 
variation in thickness ; the Serai Conglomerate running down 
in thickness from 250 feet on the Allegheny mountain escarp- 
ment, and the same thickness at Karthaus in the Western di- 
vision of the First Coal Basin, to 100 feet or less in thickness 
in the Fourth and Fifth Coal liasins. But the distance from 
the bottom of the Serai Conglomerate rock to the Lower Free- 
port bed is scarcely ever much changed ; the upx)er part of the 
conglomerate being represented by thin sandstones and gray 
slates, holding coal beds, small usually, but sometimes valuable. 
With the Freeport coals, however, there comes in an era of 
stability in the measures ; and over long stretclies of country 
the Freeport beds appear, thickening and thinning very much 
in thickness of coal, but usually regular as to rock partings. 

The three Freeport beds commonly include about 100 feet of 
measures; and for this reason the bed 102 feet above the 
Thompson mine is apparently the Upper Freeport Bed. 

This would make the upper bed at Red Bank colliery and at 
the Fairmount colliery, the Middle Freeport coal ; and the bed 
25 feet above the Lower Freeport coal at the Red Bank mines, 
in one case the roof of the the lower coal being only 13 feet 
below the uneasy floor of the coal above, a sporadic and name- 
less deposit. 

The cannel coal itself is clearly a i)ot deposit. The work- 
ings and outcrops indicate that it runs for several miles as a 
narrow trough of cannel coal, thinning away at the sides. This 
only applies to the cannel coal deposit which makes the upper 
bench ; the lower bench, two feet thick, of bituminous coal is 
found regular and smooth, outcropping as a coal bed, without 
any cannel. Mr. Blandy shows this structure of the cannel bed 
on his cross section. This would reduce the Lower Freeport 
Coal Bed, where the cannel bench is gone to only a two-foot 
bed, and leans to the conclusion that these measures just here 
are abnormal, and that this cannel coal bed and the bed just 
above represent together the Lower Freeport (^oal Bed. It 
must be noted that where opened at the Thompson mine, the 



H. 244 REPORT OF PROGRESS BY F. PLATT, 1874. 

canuel coal shows much less percentage of ash ; and that it 
varies much in a single mine, the specimens from Red Bank col- 
liery, giving in one case :i2 -pev cent., in another 17 per cent, 
of ash.* 

The coal beds of the section given above, pass through the 
hill which separates the Red Bank and Mahoning creek, a dis- 
tance of two and a half to three miles at this point, and come 

*Mr. Binney, F. R. S., has been for many yeara investigating the stradure 
of ooal, and he thinks that he has established the following fisusts : Soft caking 
or cherry coal, is ohielly composed of the bark, cellular tissue, and vascnlar 
cylinders of coal plants, with some macrospores and microspores. 

Coking coal has much the same composition, exoept that it contains a 
greater proportion of bark. 

Splint or hard coal, has a nearly similar coihposition, but with a great ex- 
cess of macrospores [large seeds.] 

Cannel coal, especially that yielding a brown streak, is formed by the re- 
mains of different portions of plants which had been lon^^ macerated in 
water ; it contains a great okcoss of microspores [small seeds. j 

(Mr. Leo Lesquereux, the eminent fossil botanist, in his Slippery Rock re- 
port, gives tlie following description of the constituents of ordinary bitu* 
minous and cannol coals : 

'*When the combustible matter has been formed especially trom theremains 
of aerial plants, whose tissue was mostly vascular, or vascular and cellniar, 
like that of the Lepidodendron^ Sigillaria, ferns, <kc., it becomes by minetaiia- 
tion a hard coal, with thin layers or distinct laminas, sometimes shining, 
sometimes mixed with opaque layers and flakes of charcoal, and giving by 
combustion, a proportion of ashes, according to the nature of the wood. 
When it has been formed merely by floating fresh water vegetables, like 
Stigmaria and its leaves, the compound, originaUy half fluid, and more easily 
decomposed, becomes, by the slow process of combustion, compact, homoge- 
neous, without apparent layers, tending to mere bitumen, thus forming the 
different varieties of cannel coaL") 

Macrospores are from one-twentieth to one-twenty-fifth of an inch in di- 
ameter, and can easily be seen by the naked eye. Their exterior is composed 
of a brown bark-like substance, containing within it carbonate of lime, or 
bisulphide of iron, according to the nature of the matrix. The microspores 
are about three hundred and twenty times less in size, and cojitain some 
form of hydrocarbon, which, by the action of heat, becomes paratfin. These 
conclusions were arrived at merely as to the composition of the different 
kinds of coal. Each seam Is materially affected by the nature of the roof, 
since, if it is an open sandstone, gaseous matter can freely escape, which is, 
of course, not the case when the seam is roofed in with air-tight black 
slate or blue bind. 

The above digest of Mr. Binney's conclusions is taken fVomtheNew York 
Engineering and Mining Journal^ Mr. Binney *s work not being accessible at 
the time of writing.— F. P. 



v - 



RED BANK. II. 245 

out to dayliglit on the north bank of the Mahoning, but are 
not opened up there for working. 

Mr. Hamilton has opened one coal bed on the outcrop, which 
shows : 

Saudy fire-olay, overlying, • • . . 10' 0" 

Carbonated clay, 10 

Coal, 3 10 

Floor not seen, reported fire-olay. 

It is reported that limestone was once opened just below this 
fire-clay floor. 

If this be the Lower Frecport coal bed, it has gone down in 
thickness from seven feet to less than four feet ; or it may be 
the Middle Freeport coal bed, with its limestone in place. A 
coal bench shows on the hill side about 70 feet above. 

The detailed description shows that this Fifth Coal Basin 
along the Red Bank creek possesses great natural advantages, 
and must soon be developed, now that the opening of the Low 
Grade railroad has given it access to market. 

The Clarion iron ore is regular in size and character, and ly- 
ing low in the hills in the centre of the basin has lost little by 
erosion. 

The Lower Freeport is a noble bed, of unusual size and 
purity ; and, to judge from the roughly made coke, done in 
the open air without ovens, at Fairmount colliery, is evidently 
capable of furnishing a coke of high quality for iron makings 

Limestone is abundant, with the iron ore. 

The Freeport Coal Beds occupy the hills in the centre of the 
basin, covering a region several miles wide, this area growing 
narrower to the north-east as the measures rise in that direc- 
tion. The Freeport beds do not extend more than eight miles 
north-east of the Red Bank creek ; but go through the hills to 
the Mahoning creek and on to the south-west of that stream. 

Pescending Red Bank creek the Fifth anticlinal axis crosses 
the stream at about Lawsonham. The Freeport sandstone is 
the surface rock along a strip of country where the Fifth axis 
runs south-west after crossing the Red Bank creek. The fol- 
lowing vertical section (from Rogers' Final Report) was made 
at the mouth of Mahoning creek : 
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Ferriferous limestone, . 
Shales, with ore balls, . 
(TohI, ClarlOD, . 

Sbalos, eta, 20 

Coal, Brookville, . . .10 

SandBtone, massive, . • . 60 
Shale, siUcioiia, .... 25 
Olive bitumtiions.«tuile8, . . IS 

Coal, IS 

Serai Conglomerate, maa^ve, also 

-shal7, XU,. . , . . 100 

Shale, sand J, partly oarbonaceoos, 

with Mama of oaloareona aand- 

etone ftom one-quartei inah. to 



15- 0" 
35 
2 6 



one inch thick, * . 


ao 




s 


Coal, Sharon, . •- 


%\ 


Shale, sandy abovuV liitn- 




minouB belcw, 


s s 


Coal, .... 


XI. 6 


Thin bituminous slate, with 




some slliotous layers, . 


11 


coal 


n 


Blue, Bondy clay, . 


3 


Slaty sandstone, 


251030 






(Rogers' Final Report) 



'i'he Treeport limestone and the Upper 
^Middle?) Freeport Coal Bed arc seen on 
Scrubgruss creek, winch enters the Malioning creek two miles 
above its mouth. 

For convenience of reference the analyses of coals in the Fifth 
Coal Basin are given below in tabular form: 
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The prevailing gas coal character of the above analyses ia a 
marked characteristic ; and in this basin, as in the Reynolds- 
ville Gii8 Coal Basin, this special character is found running 
through all the coal bods of the measures exposed, and not con- 
fined to one bed alone. 
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JEictracts from H. D. Rogers' Memoir on the Coal Formation of 
JPennsylvania^ on pages 796-810, of the Final Report of the 
Gedogy of Pennsylvania^ puMished in 1858. 



Mctent of the Coal Area* 

Considering all of the outlying portions of the formation as 
subordinate and intimately connected parts of one great bitoi- 
jninous coal-field, the S. E. boundary of which is the escarj)- 
jnent of the Allegheny and Cumberland mountains, the dimen- 
sions of the great basin will be nearly as follows: its length, 
from N. E. to S. W. is rather more than 720 miles, and its 
greatest breadth about 180 miles. Upon a moderate estimate, 
its superficial area amounts to 70,000 square miles. 

Though the deep anthracite basins abound in curious struc- 
tural features, and contain thick seams of coal, they chiefly in- 
terest us at present by the geographical position which they 
>occupy. More than 40 miles distxint from the general denudeil 
margin of the main or W. coal-field, they nevertheless present, 
in the character of their strata, and of the rocks upon which 
they repose, unequivocal evidence that they and the bituminou.-^ 
basins were once united. In this identification we are presented 
with an amazing picture of the former extent of our carbon- 
iferous deposits. ***** 

A survey of all the circumstances involved in the question 
of the ancient physical geography of the formation, convinces 
me that it extended, both in that State and Virginia, at least 
as far to the S. E. as the great valley. ***** 

Restricting our attention at present, however, to those dis- 
tricts where the main coal series is developed, we meet with 
the most ample proofs that all the strata in the insulated basins 
are precisely on the same geological horizon as those of the great 
basin W. of the mountains. These coal-rocks all repose con- 

[247 II.] 



248 H, APPENDIX TO platt's eeport, 1874. 

formably on the Bame easily-recognized formation, tlie great 
coal-conglomerate, with the upper beds of which the lower- 
seams are very generally interstratified. » * * « * 

Here then we have a coal-formation which, before its original 
limits were reduced, measured, at a reasonable calculation, 900 
mites in length, and in some places more than 200 milea in 
breadth. I would ask, is it conceivable that any lake, bay, or 
estuary could have been the receptacle of a deposit so extended, 
or that any river or rivers could have possessed a delta so vast ? 
Tlie ancient Appalachian ocean grew deeper, as I shall sho^v, 
towards the AV. or N. AV. ; and inasmuch as rivera push their 
deltal deposits seawards, and not laterally, and as tbe carbon- 
iferous sediments here to be described are traceable coastwise^ 
as respects this ancient sea, for a length of 900 miles, it is in- 
conceivable how any local fluviatile currents could have asseiu- 
bled them. 

Variety of Coal Measures. 

Assuming it as susceptible of demonstration, that the variooB 
coal-basins, bituminous and anthracitic, of Pennsylvania, Ohio, 
Maryland, Virginia, Kentucky and Tennessee, were originally 
united, we may consider the whole as one great formation, in 
which some highly-interesting gradations in the type and eoni- 
fiosition of the beds may be traced. To call attention to these 
phenomena of variation is indeed my main object at this time, 
since by them only can wo arrive at a true theory of the con- 
ditions under which the whole were formed. A comprehensive 
classification of the strata shows the following principal varie- 
ties: — 

Kjka of mechanical origin, of every grade of coarseness, 
e smoothest fire-clay to exceedingly rough Bilicioos con- 
,tea, the whole including within these extremes a wide 
of shales, marls, argillaceous sandstones, and qnartzoee 

mestones, both pure and nmgnesian, in strata of all 
sees, from thin hands and narrow layers of detached no- 
) beds measuring from 50 to 100 feet depth. Some of 
estones contain a considerable amount of argillaceoos 
:ious matter, and many of the thicker deposits consist 
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of alternating layers of limestone and soft shale. Though a 
few of these calcareous strata are remarkably destitute of fossils^ 
they are rarely found to be altogether deficient in organic re- 
mains, when widely and diligently searched ; and some of them 
quite abound in them. It is especially deserving of note, that 
the genera are such as invariably indicate oceanic habits. This^ 
fact is of the more importance, since some of the limestones 
occur in immediate contact with beds of coal, and with shales 
and other strata containing the remains of terrestrial vegeta- 
tion. 

Besides the strata of limestone, we meet with other chemi- 
cally-formed deposits, in the form of numerous seams of carbo-^ 
nate of iron, and a few considerable beds of regularly stratified 
chert. The nodular variety of the iron ore is usually imbedded 
in shale, and lies oftenest adjacent to the coal, while the ore in 
bands occurs more frequently in contact with the limestone. 

8. Coal, in nearly all its known varieties, including every 
description, from the dryest and most compact anthracites to 
the most fusible and bituminous kinds of common coal. 

Such are the three great classes of strata comprised within 
the Appalachian coal regions of the United States. If we di- 
rect our attention to the manner of their distribution, we shall 
behold some striking and instructive phenomena, susceptible of 
reduction to regular and harmonious laws of gradation. 

Comparing, in the first place, the rocks of mechanical origin 
as they occur in different districts, we almost invariably find 
them coarsest and most massive towards the S.E., and mora 
and more fine-grained and less arenaceous as we pursue them 
across the successive parallel basins IS.W. Thus in the anthra- 
cite coal-fields, which are the most South-eastern of all, the 
coal is interstratified with a vast thickness of rough and pon- 
derous grits, and coarse silicious conglomerates, but is asso- 
ciated with comparatively very little soft clay-slate or shale. 
In this region the coal-slates themselves are more than ordina- 
rily arenaceous, and bear a smaller proportion to the sandstones 
than in the basins more to the W. At the same time that the 
coal-rocks, viewed in the aggregate, acquire a finer texture in 
going W., the individual strata undergo a corresponding reduc- 
tion in thickness, while many of them entirely thin away. I 
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■ cite, as a strikiug inetancc of these changes, the great eoal- 
rlomcrate itself, which formB the general base of the main 
pper Coal-meaaures. This massive rock is chiefly composed 
irge quartzose pebbles imbedded in coarse eand. Adjacent 
^8 most S.E. outcrop in Pennsylvania — that is to say, in 
rp Mountain, where it constitutes the boundary of the first 
'ottsville basin- — it has a thickness of nearly 1,500 feet; but 
le mountains which embrace the Wyoming coal-field, about 
ailcs to the NAV,, the thickness of the formation is only 
it 500 feet ; while still farther across the chain, where it 
mes the general floor of the Coal-measures under the bito- 
3US form, in the basins N.W. of the Allegheny Mountain, 
ntire thickness seldom exceeds 80 or 100 feet. Tracing it 
sa the great "Western coal-field, until we encounter its last 
rop in Western Pennsylvania, Ohio, and Kentucky, this 
derfuUy -expanded rock dwindles to a thin bed of sandstone, 
ikled with a few pebbles, its whole thickness amounting 
irally to only 20 or 30 feet. There is a corresponding and 
e as striking a diminution in its constituent fragments, 
pebbles in the most S. E. belts of the formation being often 
rge as a hen's egg, while in the N.W. their diameter is re- 
d to that of a pea. 

similar gradation obtains in the thickness and coarseness 
jarly all the interstratified sandstones and other mechan- 
monibcrs of the formation. I conceive that this interest- 
'act, fully established by the surveys of Pennsylvania and 
;inia, shows beyond all question that the S.E. was the quar- 
'henco the coai-ser materials oi the eoal-rocks were derived. 
there are not wanting other proofs that the ancient land 
n that direction; these will be presently detailed in de- 
ing the gmdations witnessed in the limestones and beds of 
The above general law of distribution relates, it should 
bserved, only to the coarser mechanical aggregates, since 
J are some apparent exceptions to its generality among the 
-grained slates and shales. Though the texture of thest 
inues to grow finer as we advance W., some of the rtrata, 
1 individually traced, seem to increase for a certain distance 
licknoss. This curious circumstance, which belongs indeed 
any of the more argillaceous members of our Appalachain 
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formations, so far from invalidating the above inferences re- 
specting the W. transportation of the sediments, come beauti- 
fully to confirm them, since it is evident, that until a current, 
liolding in suspension a quantity of sedimentary matter, declines 
in velocity to a certain point, it cannot let fall any considerable 
amount of the smaller particles. After it has reached a given 
degree of retardation, the finer materials will subside, and in 
nn increasing quantity, up to a certain point, at which the loss 
of velocity in the current is compensated by the exhaustion of 
material, when a gradual and final thinning of the deposit will 
take place. 

If we examine, in the next place, the gradations of thickness 
visible in the limestones and other marine deposits, they will 
be found to lead to precisely similar inferences respecting the 
position of the ancient land. Viewed either together or in- 
dividually, the limestones of the Coal-measures of Pennsyl- 
vania, Virginia, and Ohio, display a remarkably uniform aug- 
mentation as we trace them W. Thus, throughout all the S. 
E. basins, comprising the whole of the anthracite coal-fields of 
Pennsylvania, and tne Broad Top Mountain in the same State, 
the formation exhibits a total absence of limestone, and a cor- 
responding deficiency of calcareous matter in the shales and the 
iron ores. Advancing, however, a distance of 25 or 50 miles 
N.W. to the general S.E. margin of the great bituminous re- 
gion, where we enter on the first of the chain of partially-insu- 
lated troughs adjacent to the escarpment of the Allegheny 
Mountain, we no longer encounter a total poverty of limestone, 
though we still meet with a striking deficiency. As an evi- 
dence of this, let us take one of the basins of the Allegheny 
Mountain — ^that, for example, which lies near the head of the 
Potomac River. The minute researches there made in connec- 
tion with the geological surveys of Virginia and Pennsylvania, 
have shown that the total thickness of the limestones, counting 
all the thin bands and layers of nodules, does not probably ex- 
ceed 10 feet. This statement is confirmed by a pamphlet on 
the same coal-field, describing the land of the George's Creek 
Company, by ^fessrs. Alexander and Tyson. In their very full 
section of the strata, we do not see a single band of limestone 
introduced. 
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Turning to the Moshannon basin in Centre county, which is 
also a marginal trough of the great W. coal-field, the entire 
quantity of limestone appears to be about seven or eight feet. If, 
however, we pass W. from this S. E. line, and cross the great coal- 
field by any section between the Susquehanna in Pennsylvania 
and the Little Kenawha in Virginia, we witness a regularly 
progressive expansion of the calcareous rocks.* 

In the upper coal group, or that part of the series which com- 
mences with the Pittsburg Seam, the total thickness of pure 
limestone, excluding numerous thin bands associated with some 
of the layers of shale, is not less than 150 feet.f Some of the 
limestone strata of the Coal-measures possess, as will be seen 
I'rom the second of these tables, a remarkably wide distribution, 
ranging without interruption from the vicinity of the Alle- 
gheny Mountain to the country W. of the Allegheny River. 
***** Many of these beds of limestone have been 
tmced continuously from Northern Pennsylvania to the Ke- 
nawha, and from the E. outcrop, near the Allegheny Mountain, 
to their AV. boundary in Ohia The marine character of their 
genera — Terebratula^ Goniatites^Bellerophon^Eiicrimis^ ^c. — suffi- 
ciently proves that these rocks were originally deposited be- 
neath the waters of an ocean, while, at the same time, the in- 
creasing purity of the limestones and the multiplication and 
expansion of the beds Westward, clearly show that the ancient 
ocean augmented regularly in depth in that direction. This 
conclusion, it will be observed, agrees strictly with the results 
before deduced from the general gradation, visible in the sand- 
stones and other mechanically-formed rocks, which proves that 
the ancient land was situated towards the E. or S.E. 

If w^e examine the relations of the two classes of the coal 
strata to each other, the land-derived and sea-derived rocks, we 
l^erceive that the latter, or the limestones, thicken, going West, 
at the expense of the former. Frequently two beds approach, 
and either entirely coalesce, or remain divided by only a thin 
marly shale, formed from the residual finely-subdivided matter 
wafted out by the currents, which, farther E., or nearer the 

, * Here follows the tabular statement given in the foot-note on page 24 H, 
of this report. 
t See •• Report of Geological Survey of Virginia, for 1840.' 
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land, deposited the coarser and thicker sandstones and arena 
ceons slates. 

"While this gradation shows itself, new beds of calcareous 
rock interpolate themselves in new positions in the series, and 
many of the sandstones thin away and cease altogether, so that 
the whole formation becomes, by both these changes, more and 
more oceanic in its type. But the most important result of this 
mode of tracing the strata is the evidence we have of the fre- 
quent alternation of a tranquil and disturbed condition of the 
waters. « « 4: * ♦ 

With these considerations before us, we cannot fail to per- 
ceive in the Appalachian coal strata, the monuments of many 
alternate periods of movement and total or comparative rest. 
If it be conceded that each of the purer beds of limestone, re- 
markable for the extreme fineness of their texture and the ab- 
sence of foreign sedimentary matter, is the index of a longer 
or a shorter interval of tranquility in the waters, we shall dis- 
cern (omitting for the present all similar inferences to be de- 
rived from the coal-seams) a much greater number of such sep- 
arate periods than a mere enumeration of the individual beds 
would indicate, unless we count the interstratified shales and 
marls. These last-mentioned strata, generall}'' assuming, as we 
go E., a thicker and coarser type, furnish as unequivocal a re- 
•cord of disturbances as if the spaces they occupy between the 
beds of limestone were filled by the coarsest mechanical aggre- 
gates. 

One of the most interesting general questions connected with 
the land and sea produced strata relates to the physical geogra- 
phy of the ancient coast near to which they were deposited, 
and the inquiry at once suggests itself, whether the receptacle 
of these various sediments was an extensive estuary receiving 
the silts of some gigantic river or rivers, or a vast expanse of 
shallow sea, bounded by a long line of coast, upon which the 
successive deposits were formed by a very difterent agency from 
any we can ascribe to ordinary fluviatile or littoral currents. 

:|E :ie 4e :(» 31: 

Geographical Range of Coal Beds, 

Of the facts connected with the range of the individual coal- 
seams, that of their prodigious extent is itself one of the most 
rsurprising and instructive. As a general rule, this wide expan- 
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fiion characterizes all the beds of both the bitaminoiis ami 
anthracite basins. It is true that many seams possess a com- 
paratively local range, but not a few of those which, on firet 
examination, appear of circumscribed extent, cover in reality, 
a very wide area, the error respecting them being caused by 
fluctuations of thickness, or by their occasionally thinning out 
and reappearing. Among those which manifest great perma- 
nency as to thickness, the vast range of some of the larger ones 
is- truly extraordinary. Let us trace, for example, the great bed 
which occurs so finely exposed at Pittsburg, and along nearly 
the whole length of the Monongahela river, and which I have 
called the Pittsburg seam. ***** The limits of thia 
bed, as at present known, [1858,] are nearly as follows : That 
portion, by far the largest part, which is contained in the great 
Western basin, has its N. termination in Indiana County, in 
Pennsylvania, and its S. W. on the Ohio River below Guyan- 
dotte. The general S. E. outcrop ranges along the W. foot of 
Chestnut Ridge, or West Laurel Hill, from Indiana County to 
Tygart's River, in Virginia. ***** The longest di- 
ameter of the great elliptical area here delineated is very nearly 
225 miles, and its maximum breadth about 100 miles. The 
superficial extent of the whole coal-seam, as nearly as I can es- 
timate it, is about 14,000 square miles. 

But the limits here described, though wide, fall very far within 
those which the bed anciently occupied. To the S. R of the 
large basin of the Ohio River there are several other insulated 
parallel troughs, which also contain the Pittsburg Seam. Of 
these, the farthest from the main coal-field is that at the head 
of the Potomac River, at a distance of about 43 miles in a 
straight line. The E. margin of the Pittsburg Bed is here, 
however, nearly 50 miles E. S. E. of the E. edge of the same 
seam in the main or W. basin, and it has a corresix)nding ex- 
pansion E. in other districts. That this coal-bed preserves an 
unbroken range for many miles to the X. E. of the terminatiou 
of the principal basin in Indiana County, appears highly prob- 
able, from a comparison of the Coal-measures at certain locali- 
ties in that quarter. I shall not, however, assume the known 
length of iha tract actually oeeui)iod by it as exceeding the 
above-mentioned 225 mile.-^, tlirouG^hout which it is uninter- 
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ruptedly traceable. If we now take into account the 50 addi- 
tional miles of breadth which the bed once possessed, its former 
area must have been at least 34,000 square miles, a superficial 
extent greater than that of Scotland or Ireland. 

Though the above is perhaps the greatest extent of surface 
-wliich it is in our power positively to assign to this bed of coal, 
the proofs of a prodigious denudation of the strata, throughout 
the districts bordering its present outcrop, are so irresistible 
that I consider the dimensions here given as bearing actually 
but a small proportion to the real ancient limits of the stratum. 
But restricting our attention for the present to those limits 
which it did undoubtedly once occupy, it is still by far the most 
extensive coal-bed yet explored in any country ; and the mere 
fact of its great extent must exert an influence on our views 
concerning the conditions under which the whole coal-forma- 
tion originated. 

The general uniformity in the thickness of this superb bed, 
throughout so vast a region, and at the same time the regular 
and gentle gradation which it experiences in size when we trace 
it from one outcrop to the other, are features not less remark- 
able than its enormous lengtli and breadth, hc « * * ^ 
While we are thus furnished with conclusive evidence, from 
the fact that its rate of increase is most rapid towards the S. 
E.,that the ancient land with which the stratum was connected 
must have been situated in that direction, we see that the N. 
E. part of the coast was the quarter where its materials were 
supplied in the greatest abundance. To this conclusion I am 
disposed to appeal, in support of the conjecture already ventured, 
that this great bed of the main or W. coal-field is but a rem- 
nant of a still more expanded stratum, which attained its max- 
imum size in the enormous seam of which all the anthracite 
basins present us insulated patches. The singular constancy in 
the thickness of this Pittsburg Bed, no less than its prodigious 
range, are circumstances that seem strongly adverse to the theory 
which ascribes the formation of such deposits to any species of 
drifiing action. ***** 

Intimate Mechanical Structure of Coal. 

An examination of the structure of the coal itself, apart from 
the fact of the great mnge and uniformity in the thickness of 



"256 H. APPENDIX TO platt's report, 18'74« 

the beds, renders it apparent that no irregular dispersion of the 
vegetable matter by anj'- conceivable mode of drifting, either 
into estuaries or the open sea, could produce the phenomena 
^hich they exhibit. The mechanical arrangement of the layers 
in every coal-seam, as seen when viewed edgewise, indicat^es 
plainly that it is a, compound stratum as much as any other 
sedimentary deposit, each bed being made up of innumerable 
very thin laminse of glossy coal, alternating with equally minute 
plates of impure coal, containing a small admixture of finely- 
divided earthy matter. These subdivisions, differing in their 
lustre and fracture, are frequently of excessive thinness, the 
less brilliant leaves sometimes not exceeding the tnickness of a 
sheet of paper. In many of the purer coal-beds, both anthra- 
citic and bituminous, these thin partings between the more lus- 
trous layers consist of little laminae of pure fibrous charcoal, 
in which we may discover the peculiar texture of the leaves, 
fronds, and even the bark of the plants which supplied a part 
of the vegetable matter of the bed. If traced out to their edges, 
all these ultimate divisions of a mass of coal will be found to 
extend over a surprisingly large surface when we consider their 
minute thickness. Pursuing any given brilliant layer, whose 
thickness may not exceed the fourth part of an inch, we may 
observe it to extend over a superficial space which is wholly 
incompatible with the idea that it can have been derived from 
the flattened trunk or limb of any arborescent plant, however 
compressible. When a very large block of coal is thus minutely 
and carefully dissected, it very seldom, if ever, gives the slightest 
evidence of having been produced from the more solid parts of 
trees, though it may abound in fragments of their fronds and 
deciduous extremities. The laminse of brilliant carbonaceous 
matter almost invariabl7 thin away to a fine edge before they 
terminate, a fact which of itself seems to prove that the mate- 
rial was in a soft or pulpy state at the time of its accumulation, 
and this supposition receives countenance from the homogene- 
ous texture and conchoidal fracture of every such layer. 

Granting the correctness of this inference, which is not in 
conflict with the beautiful microscopic determinations by Hut- 
ton respecting the traces of vegetable structure in certain por- 
tions of coal, the argument seem almost conclusive that the 
vegetable matter grew where it was deposited. * ♦ « ♦ * 
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Though this observer fourid more or less of the cellular vegeta- 
ble structure in each of the three varities of Newcastle coal, he 
discovered a complete obliteration of the characteristic cells in 
"those finest lustrous portions of the caking coal, where the crys- 
talline structure, as he terms it, is best developed. 

Besides the above-mentioned features, all the coal beds which 
I have ever examined, or seen minutely described, possess 
another peculiarity in their mechanical constitution, on a less 
minute scale, which is equally incompatible with the notion of 
transportation by currents. 

I refer here to the subordinate divisions of the coal-beds, 
some of which are strata of pure coal, some of earthy coal, and 
some of common shale, all constituting together the compound 
mass which we call a coal-seam, but each maintaining its par- 
ticular position and character as a distinct deposit over an area 
•which is truly astonishing. Those persons who are conversant 
with large mining districts are aware of the many instances of 
remarkable persistency in these subdivisions in the coal-beds, 
since it is frequently by their means that the miners recognize 
a known coal-seam in cases of difficulty. 

Thus the largest bed of the anthracite fields of Pennsylvania 
contains almost everywhere a particular band of unusually pure 
coal, not far from the bottom, generally from 3 to 4 feet in 
thickness. 

A still more striking example occurs in the great Pittsburg 
Bed already spoken of. If we dissect this compound mass, and 
trace the eeveral divisions, we become impressed with the won- 
derful distances to which some of them extend. N'ot to enter 
here into a minute discussion of all the features of this widely- 
distributed seam, it will suffice to state that it consists princi- 
pally of three members which are readily recognized. The 
lowest is a thick bed of uncommonly pure coal, the middle a 
layer of soft shale or fire-clay, about 1 foot in thickness, and 
the uppermost, or roof coal, is itself a compound seam, 2 or 3 
feet thick, of alternating layers of coal and fire-clay. Now it 
is a highly-instructive fact, that this general triple subdivision 
prevails throughout nearly the whole range of the seam from 
its E. to its W. outcrops, and from the Conemaugh in Pennsyl- 

17- n. 
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vania into Western Virginia, for a distance of more than 20O 
miles, from K.E. to S.W. 

But besides this fact, each subordinate portion preserves its 
own distinctive features, the upper member being everywhere 
remarkable for its alternation of thin bands of coal and shale. 
Can any evidence be more conclusive as to the uniformity ot 
the conditions under which every part of this coal-bed was pro- 
duced ? 

There must, indeed, have prevailed an almost perfect uni- 
formity in the state of the surface throughout the vast area 
which it occupies, as respects even the formation of the thin- 
nest of these subdivisions. Such remarkable sameness of actioti ^ 
throughout the same geological horizon, appears absolutely in- 
compatible with any mode of drifting of the vegetable mat- 
ter. 

Only one particular process of accumulation appears to ex- 
plain the occurrence, in such cases, of these thin and uniform 
sheets of material, of which the thickness is often less than a 
foot, while their superficial area is many hundred square miles. 
I cannot conceive any state of the surface adopted to account 
for these appearances, but that in which the margin of the sea 
was occupied by vast marine savannahs of some peat-creating 
plant, growing half-immersed on a perfectly horizontal plane, 
and this fringed and interspersed with forests of trees, shedding 
their leaves upon the marsh. Such are the only circumstances 
under which it is likely that these regularly parallel, thin, and 
widely-extended sheets of carbonaceous matter, could have been 
accumulated. 

Independently of the above argument, based on the breadth 
and uniform distribution of the layers in the coal there is 
another, drawn from the striking deficiency of earthy sedi- 
mentary particles. In many of the purest layers, the total pro- 
portion by weight of foreign mineral substance in the coal, is 
less than two per cent., sometimes barely one per cent., while 
the ratio by bulk is consequently less than one-half of this. 
So extremely insignificant a quantity is what we should ex- 
pect, on the hypothesis of a tranquil accumulation in wide sea- 
meadows, extending far out from the edge of the ancient shore, 
where no turbid currents could get access. It is as inoonsistent^ 
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on the other hand, with the notion of a drifting ot the vege- 
table matter itself, which, according to any conceivahle mode 
of tranaportation, would he accompanied hy a large amount of 
earthy matter, such as abounds in all deltal deposits, and even 
mingles with the wood in the raft of the Atchafalaya. That 
so nearly the whole of the suspended mineral matter, even to 
the fine particles of impalpable clay, should have subsided, in 
almost every instance, before the first portions of the floating 
vegetation sank, contradicts all observation reopecting similar 
actions now occurring. The introduction of any argillaceous 
matter into the transparent waters of the great peat-morasses, 
mufit have happened in the manner of an exceedingly quiet and 
diffused silting in, or more properly a slow intermingling, of 
very slightly turbid water with that of the limpid sea. The 
above arguments from the uniformity in the distribution of 
the vegetable matter of tlie coal-seams, and from the absence of 
earthy matters in the coal, have been already employed by Mr. 
Ueaumont as objections to the drift theory, in a communication 
read to the Geological Society of London, February 26, 1840.* 

Floor of the Coal. 

The deposit upon which each scam of coal immediately rests, 
and which I shall call the floor, is, with a few rare exceptions, 
wholly distinct in its composition from the roof, or that which 
reposes directly upon the bed. To Sir "William Logan we are 
indebted for having ascertained the highly important fact, that 
the^oor of every coal-seam in South Wales is composed of a 
peculiar variety of more or less sandy clay, distinguished by 
its containing the Stigmariajicoides. " Portions of the stem ol 
the Stiff maria are found in other parts of the Coal-measures, 
but it is only in the under clay that the fibrous processes are 
attached to the stem, or associated with it."t ***** 
" When it is considered that, over so considerable an area as 
the coal-field of South Wales, not a seam has been discovered 
without an under-clay abounding in Stigmaria, it is impossible 
to avoid the inference, that there is some essential and neces- 
aary connection between the existence of the Stigmaria andthf 

*BBAUMOii7, ** Proceedings of the Geological Society," No. G9 
t LooAX, Ibid. 
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production of the coal. To account for their unfailing comhi- 
nation by drift seems unsatisfactory ; but whatever maybe the 
mutual dependence of the phenomena, it affords reasonable 
grounds to suppose that the Stigmaria ficoides is the plant to 
which wc may mainly ascribe the vast stores of fossil fueL"t 

5|C *\% •t* ^> ^K 

Roof of the Coal. 

If wc examine, in the next place, the strata which immedi- 
ately rest upon the coal, we shall discover a condition of things 
in striking contrast with the phenomena of the under-clay. 
Instead of one uniform material almost invariably present, com- 
posed of finely-divided particles, the beds overljung the coal 
consist of nearly every variety of rock embraced in the forma- 
tion, though they are more usually some form of laminated 
carbonaceous slate. Both in its composition and structure, the 
roof rock manifests signs of having becH deposited by a more 
or less rai)id current. In place of a single specie^of fossil plant, 
it usually includes a prodigious variety ; and the delicate rami- 
fications of these, instead of intersecting the bed in varioui 
directions, as the processes of the Stigmaria do in the fire-clay, 
lie in a singularly disordered and fragmentary condition, in 
planes almost invariably parallel to the bedding. Lindley and 
Ilutton, in their work on the Fossil Flora of Great Britain^ give 
the following very accurate description of the mode in which 
the organic remains occur in the roof-slates in England, and 
the account is equally applicable to those of the United States: 
"It is the beds of shale, or argillaceous schistus, which afford 
the most abundant supply of these curious relics of a former 
world, the fine particles of which they are composed having 
sealed up and retained in wonderful perfection and beauty the 
most delicate forms of the vegetable organic structure. "Where 
shale forms the roof of the workable seams of coal, as it gen- 
erally does, we have the most abundant display of fossils. Tlie 

t Mr. Rogers then gives credit to Mr. Edward Mammatt for anticipating Mr. 
Logan's discovery, in his book on the Coal-Field of Asliby de la Zouoh,1834 ; 
and also to De Luc, M'Culloch, Jameson, Brogniart, Lindley and others, for 
holding the same views. Brogniart and Binney supposed that they proved 
that the Stigmaria was the root of Sigillaria. Lesquereux has expressed an 
opinion that tlie SigiUaria was tlie flower stalk of the water-plant Stigmaria, 
the " rootlets" of which were its leaves. 
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principal deposit is not in immediate contact witli the coal, but 
from 12 to 20 inches above it;* and such is the immense pro- 
fusion in this situation, that they are not unfrequently the 
cause of very serious accidents, by breaking the adhesion of the 
shale-bed, and causing it to separate and fall, when, by the 
operation of the miner, the coal which supported it is removed. 
After an extensive fall of this kind has taken place, it is a 
curious sight to see the mine covered with these vegetable 
forms, some of them of great beauty and delicacy ; and the ob- 
server cannot fail to he struck with the extraordinary confusion^ and 
ike numerous marks of strong mechanical action, exhibited by their 
broken and disjointed remains.^* Such is the nature of the roof 
when it consists of the usual carbonaceous shale or slate ; but 
in the Appalachian coal-fields it is oftentimes a much coarser 
rock, being either an argillaceous flaggy sandstone, or a coarse 
arenaceous grit, or even occasionally a silicious conglomerate. 
In these instances the enclosed vegetable remains are for the 
most part fragments of the larger stems or branches of gigantic 
aborescent plants, their fronds and leaves being less abundant. 
These fragments occur in all postures as respects the plane of 
the bedding — horizontally, obliquely, or perpendicularly ; and 
betray, in their broken condition and irregular mode of disper- 
sion, the sudden and tempestuous character of the currents 
which drifted and entombed them. Though the arenaceous 
'rocks having these features sometimes rest in immediate con- 
tact with the upi)er surfaces of the beds of coal, they more fre- 
quently lie at a moderate distance over them, an argillaceous 
laminated slate interposing to form the actual roof. A further 
indication of the violence of the currents which strewed these 
coarse materials over the coal is sometimes to be detected in 
the composition of the lowest portion of the overlying bed of 
grit or sandstone, in which a large amount of coal, in the state 
of powder or sand, is disseminated in the rock, giving it a dark 
si^eckled appearance. This is of very common occurrence in 
the anthracite coal-strata of Pennsylvania, where the coarse grit 
not unfrequently rests immediately on the coal. It implies, I 
conceive, the erosion of a certain portion < f the upper surface 
of the soft carbonaceous mass by the friction of the sandy cur- 

*This refers to the special co»il beds ex..niined by them.— J. P. L. 
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rent.* The coaly matter, tlius disturbed, would subside with the 
first layers of the sand with which it was mingled. Sir William 
Logan has niontioncd a still more striking proof of the energy 
of the movcnienta which occasionally occurred during the for- 
mation of the Coal-measures. lie gives an account of actual 
boulders, or roundcil pebbles of coal, iu the Pennant grit, and 
other coarse stnita of the coal-field of South AV"ales.t * * * 

Direct Contact of Coal-Beds and Marine Liimestoncf:. 
As the actual contact of beds of coal and limeEtonc is of rare 
occurrence in the coal-fields of other countries, and aa the cir- 
cumstance must have an influential bearing on all our specula- 
tions conceruing the pliysical conditions prevailing at the for- 
mation of the strata, and, to a certain extent, on our whole 
theory of the origin of coal, I shall here describe nome of the 
best-known instances before I reason concerning them. * » * 
First. In the lower division of the main Coal-measures there 
occurs, near the town of Mercer, in Pennsylvania, a Beam of 
good coal, having a thickness of about 2 feet, which is imme- 
diately overlaid by a bedof verj- pure limestone, ahto about 2 
feet thick, eontaiaing a variety of marine organic reniaina of 
the genera Tcrebrattda, Bdlerophon, &c. In some spota the yatr 
coal is no*" seiiarated from the pure limestone by more than a 
siuglo inch, or at most 2 inches, and then the interval is filled 
with a ealcareo-carbonaceous shale. 

Secmidly. Higher in the scries, but still in the lower part of 
the main Coal-measures of Western Pennsylvania, we meet 
with abed of fossiUferous limestone, the thickness of which, 

ny neighborhoods near the Allegheny liiver, is about 15 

It contains several oceanic species, among them some 

'dem, two species of Tercbraiida, and a Gontatites. In some 
this stratum embraces a thin seam of coal, 4 inches thiok. 

lost direct contact with the limestone. 

Irdly. The limestone, which is the first underneath the 

lurg Seam, contains a bed of coal 1 foot in thickness, sep- 

g two of its lower layers. 

I upper part of Iho Coal bed Is usually absent (by erosion) whenever 

f Is coarse sandstone.— J. P. L. 

Bitch nn Instance Toiind in Clearfield county, and recorded on pnge 37 



EXTRACTS FROM ROQERS' FINAL REPORT. 11. 263 

Fourthly. Near Pittsburg, the great coal-seam fro([ueiitly rests 
within a few inches of this underlying limestone, in which are 
s few occasional fossils, all of marine genera. In these places 
the dividing layer is only a few inches thick, and consists of a 
bluish fire-clay. 

Fifthly. In Fayette County, Pennsylvania, the great limestone. 
which lies above the Pittsburg coal-bed, encloses very generally 
two thin seams of perfect coal, immediately in contact with 
the layers of the rock. These coals appear to have a consid- 
erable range, extending into the adjoining counties. The largest 
is occasionally 2J feet thick, and a few inches of black calcare- 
ous slate alone separate itYrom the hard limestone. The other 
•coal-bed has a thickness of about 1 foot, and its surfaces are in 
equally close contact with the limestone. Neither of these beds 
is ai widely expanded as the including limestone. 

Sixthly. Underneath the uppermost workable bed of coal in 
Western Pennsylvania, or that which I have termed in my 
Reports the Waynesburg Seam, there is a stratum of limestone, 
which sometimes encloses a thin coal-bed, measuring about 1 
foot. 

Seventhly. At Putnam Hill, near Zanesville, in Ohio, a bed 
•of limestone, 5 feet thick, rests, according to Dr. Ilildreth, on 
^ seam of coal 1 foot thick, there not being more than 2 inches 
of fire-clay interposed. The limestone contains Encrini^ Tere- 
bratidce, and other marine fossils.* 

Eighthly. The same writer mentions that, on the Clear Fork 
of Little Muskingum, in Ohio, there is a seam of good bitu- 
minous coal, 3 feet thick, reix)sing directly on a dark, carbona- 
ceous, fossiliferous limestone 8 feet in thickness. It is overlaid 
by another limestone, measuring 6 feet, from which it is sep- 
arated by a very thin layer of shale. 

Ninthly, Dr. Ilildreth further states, that on Wills's Creek, 
in the same region, a coal-seam 5 feet tliick occurs, resting im- 
mediately on a bed of limestone, the thickness of which is 20 
feet. 

I might cite a large additional number of cases in Pennsyl- 
vania, Virginia and Ohio, in proof of the frequency of the con- 
tact of the coal-seams and beds of limestone ; but I have been 

^Hildreth, in American Journal of Science^ p. 31 
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disposed to establish the fact chiefly from instances in diflferent 
portions of the formation, and to show that the contiguity or 
the coal and limestone is often maintained throuffhout a con- 
siderable extent of country.* 

Theory of the origin of the Coal Strata. 

M. Adolphe Brongniart, after comparing the phenomena of 
the ancient coal and its fossil plants with the great peat-mosses 
of the present day, states in a memoir published in 1838, that he 
continues to adhere to the opinions originally advanced by 
Werner and De Luc, that the vegetation entombed in the car- 
boniferous strata chiefly grew in the localities where the coal is 
now found.t ***** 

Mr. Hawkshaw, in a communication to the Geological Society 
of London in 1839, describes the remarkable phenomenon of 
fi.ve fossil trees, exposed in a cutting on the Manchester and 
Bolton railway, standing erect in relation to a bed of coal, 8 or 
10 inches thick, and in the same place with their roots. The 
largest of these was five feet in diameter at tlie base, and eleven 
feet high. He conceives it probable that they grew where 
they occur. J * * * * * " If the coal be considered 
as the debris of a forest, it is diflicult to account for not finding 
more trunks of trees than have been discovered in our coal 
basins ; and it is only, perhaps, by allowing the original of our 
coal-seams to have been a combination of vegetable matter 
analogous to peat, that the difficulty can be solved. § * * 
* *' * 

Mr. Beaumont, in a paper read to the same Society, Novem- 
ber 6, 1838, ***** states that the vegetation 
which formed the coal grew on swampy islands, that it con- 
sisted of ferns, calamites, coniferous trees, &c., which operated^ 
through their decay and regeneration, to form peat-bogs ; and 
that the islands, by subsiding, were covered with drifted sand, 
clay, and shells, till they again became dry land, and supported 

* A very remarkable instance is seen in the Deep River Coal Bed of North* 
Carolina, which is divided into two benches or thick layers of coal, separated, 
by a thick layer of carbonate of iron, holding fish teeth. — J. P. L. 

t liTiciiii's Elements^ ii, 135, Boston edition. 

I" Hawkshaw, in "Proceedings of the Geological Society, London," No. 5* 

$ Ib%d.f No. 69. 
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anotlier vegetation \ and this process, he supposes, was repeated 
as often as there are coal seams. * 

I>r. Buckland, ***** observes, * * * * 
that some of the trees which are found erect in the coal forma- 
tion have not been drifted, is, I think, established on sufficient 
evidence ; but there is equal evidence to show that other trees 
and leaves innumerable, which pervade the strata that alter- 
nate with the coal, have been removed by water to considerable 
distances from the spots on which they grew. Proofs are daily 
increasing in favor of both opinions, namely, that some of the- 
vegetables which forms our beds of coal grew on the identical 
banks of sand and silt and mud, which, being now indurated to 
stone and shale, form the strata that accompany the coal ; whilst 
other portions of these plants have been drifted to various dis- 
tances from the swamps, savannahs, and forests, that gave them 
birth ; particularly those that are dispersed through the sand- 
stones, or mixed with fishes in the shale beds. * * * * *^ 
Another paper on the same subject of the fossil trees, found 
on the Manchester and Bolton Railway, was read contempora- 
neously with the last communication of Mr. Hawkshaw. The^ 
author, Mr. Bowman, is of opinion " that ***** 
the coal has been formed from plants which grew on the areas 
now occupied by the seams ; that each successive race of vege- 
tation was gradually submerged beneath the level of the water, 
and covered up by sediment, which accumulated till it formed 
another dry surface for the growth of another series of trees smd 
plants, and that the submergences and accumulations took place 
as many times as there are seams of coal. 

In reviewing the above facts and opinions. Dr. Buckland con- 
ceives that a luxuriant growth of marsh plants, as CalamiteSy 
Lepidodendra^ Sigillaria^ &c., may have formed a superstratum 
of coal, resting on a substratum of the same, composed exclu- 
sively of remains of Stifftnarice ; and in accounting for the ma- 
rine and fresh-water strata alternating with the coal-beds, he 
appeals to the intermitting and alternate processes of subsi- 
dence, drift, and vegetable growth.f ***** 
I may now venture to advance my own explanation of the 

♦Beaumont, in " Proceedings of the Geological Society, Iiondon," No.05^ 
t Anniversary address to Geological Society, 1841. 
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phenomena, and to indicate wherein I difter from the able au- 
thors I have cited. * * * * * 

Let us imagine the areas now covered with the coal-forma- 
tion, to have possessed a physical geography, in which the 
principal feature was the existence of extensive flats, bordering 
a continent, and forming the shores of an ocean, or some vast 
bay, outside of which was a wide expanse of shallow but open 
sea. Let us now suppose that the whole period of the Coal- 
measures was characterized by a general slow subsidence of 
these coasts, on which we conceive that the vegetation of the 
•coal grew ; — that this vertical depression was, however, inter- 
rupted by pauses and gradual upward movement* of less fre- 
quency and duration, and that these nearly statical conditioDs 
of the land alternated with great paroxysmal displacements of 
the level, caused by those mighty pulsations of the crust which 
we call earthquakes. Let us further conceive, that during the 
periods of gentle depression, or almost absolute rest, the low 
eoast was fiinged by great marshy tracts or peat-bogs, derived 
from and supporting a luxuriant growth of Stigmarim {Sigil-- 
laria and Lepidodendra^ and that along the landward margin, 
And in the drier places of these extensive sea morasses, grew the 
Coniferce^ Tree-Ferns^ Lycopodiaxece^Sind other arborescent plants, 
whose remains are so profusely scattered throughout the coarser 
fitrata between the coal seams. In this condition of things, the 
•constant decomposition and growth of the meadows of Siiffma- 
rice would produce a very uniform, extended stratum of pulpy 
but minutely-laminated pure peat. This would receive occa- 
sional contributions from the droppings by the scattered trees of 
their leaves, fronds, and smaller portions, which, being driven 
by winds or floated on the high tides, would lodge among the 
Stigmarise in the marshes, and slightly augment the deposit. 
These leaves and fronds, covered over more or less rapidly by 
the growling Stigmarice^ or varying m their tendency to decay, 
according to the abundance or deficiency of their juices, would, 
when thus enclosed, pass at once either to the pulpy state, and 
ultimately form coal, or, by the more rapid extrication of their 
volatile portions, remain as mineral charcoal, and preserve their 
vegetable fibrous structure. In both of these conditions of coal 
and charcoal, we often find the smaller parts of plants retaining 
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their organized fonns among the laminae of the purest coal- 
seams. Upon this view of a gradual accumulation from the 
Stigmarice^ assisted by the deciduous parts of the trees, it is al- 
together unnecessary to suppose that any portions, even the 
upper layers of the coal-beds, derived their vegetable matter 
from the stems of the trees themselves. Thus the absence of 
trunks and roots from coal is reconciled with the occasional 
occurrence of their fronds and lighter extremities. Upon no 
other hypothesis respecting the physical condition of the region 
which produced the coal vegetation than that here imagined, 
can I explain the singular infrequency of fossil trunks stand- 
ing on br in the coal, or account for their occasional occurrence, 
as in the instances described by Ilawkshaw and Bowman. I^o 
other supr>o8ition seems to furnish a cause for the absence of all 
traces in the coal itself of the larger parts of arborescent plants, 
and for their equally remarkable abundance in a broken and 
dispersed state in the overlying strata. 

Assuming such to have been the condition of the surface dur 
ing the^ tranquil periods of the accumulation of each coal-bed. 
we may conceive the other strata to have been produced in the 
following manner. Let us suppose an earthquake, possessing 
the characteristic undulatory movement of the crust, in which I 
believe all earthquakes essentially to consist, suddenly to have 
disturbed the level of the wide peat-morasses and adjoining flat 
tracts of forest on the one side, and the shallow sea on the other. 
The ocean, as usual in earthquakes, would drain oiF its waters 
for a moment from the great Stigmaria marsh, and from all the 
swampy forests which skirted it, and, by its recession, stir up 
the muddy soil, and drift away the fronds, twigs, and smaller 
plants, and spread these and the mud broadly over the surface 
of the bog. In this way may have been formed the laminated 
slates, so full of fragmentary leaves and twigs, which generally 
compose the immediate covering of the coal-beds. Presently, 
however, the. sea would roll in with impetuous force, and reach- 
ing the fast land, prostrate everything before it. Almost the 
entire forest would be uprooted, and borne off on its tremendous 
surf. Spreading far inland, compared with its accustomed shore, 
it would wash up the soil, and abrade whatever fragmentary ma- 
terials lay in its path, and, loaded with these, it would then rush 
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out again, with irresistible violence, towards its deeper bed, 
strewing the products of the land in a coarse promiscuous stra- 
tum, embedding the fragments of the broken and disordered 
trees. Alternately swelling and retiring with a suddenness and 
energy far surpassing that of any tide, and maintained probably 
in this state of tempestuous oscillation by fresh heavings of the 
crust, the waters would go on spreading a succession of coarser 
or finer strata, and entombing at each inundation a new portion 
of the floating forest. Upon the dying away of the earthquake 
undulations, the sea, once more restored to tranquillity, would 
hold in suspension at last only the most finely-subdivided sedi- 
mentary matter, and the most buoyant of the uptorn vegetation — 
that is to say, the argillaceous particles of the fire-clay — and the 
naturally floating stems of the plants. These would at last pre- 
cipitate themselves together by a slow subsidence, and form a 
uniform deposit, exhibiting but few traces of any active hori- 
zontal currents, such as woulcl arise from a drifting into the sea 
from rivers. The chief portion of the coarser fire-clay would 
settle first, and then the more impalpable particles, in company 
with the stems and leaves of the uprooted vegetation. Thus we 
reay account for the constant reproduction of the peculiar soil of 
the coal-seams, and for the preservation, particularly in its upper 
clayey layers, of the Stigmaria (Sigillaria) ; the simple conse- 
quence of the final subsidence of these materials being the pro- 
duction of the necessary substratum of another coal marsh. The 
marine savannahs becoming again clothed with their matting of 
vegetation, and fringed on the side towards the land with wet 
forests of arborescent ferns and other trees, all the essential con- 
ditions and changes that constituted this wonderful cycle in the 
statical and dynamic processes belonging to each seam of coal, 
and the beds enclosing it, would be completed, and ready to be 
once more renewed. 

Though the train of actions here imagined enables us to recon- 
cile the indications afforded by the coal-beds of periods of pro- 
longed tranquillity, with the evidences of violent aqueous cur- 
rents, as shown in the composition of the coarser mechanical 
rocks ; yet a complete theory of the coal- formation calls for the 
introduction of other considerations connected with the existence 
and positions of strata derived from chemical and organic agen- 
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Vies, as the limestones, cherts, and beds of carbonate of iron. 
j|e * * * * Sir Charles Lyell, in an early edition of his 
ElcTneiita of Geology, says : * * * * * " if we appreciate 
-the full strength of the evidence in favor of continued subsidence 
in the coal-field of South Wales, we shall be the less surprised 
to learn that the vertical depth of the superimposed strata is 
enormous, amounting in some places to no less than twelve thou- 
sand feet."* Though a vast preponderance of subsidence over 
elevation is plainly indicated in the prodigious thickness of the 
coal-measures, each particular coal-seam in which, was produced 
successively at the surface, I cannot conceive that either an al- 
teration of periods of subsidence and repose, or an uninterrupted 
prolonged depression, will explain the phenomena of the Appa- 
lachian coal-rocks, as they have been here described. * * * 
^ * Considering the many striking instances which I have re- 
corded of the close approach or actual contact of certain beds of 
coal and oceanic limestone, we cannot resist the conclusion, that 
the gradual downward movement Was frequently interrupted by 
a slow upward one. 

In all the incidents that I have cited, where the limestone 
stratum immediately underlies a coal-seam, it is obvious that an 
upward movement of the land must have- taken place, so grad- 
ually as to be unattended by any sensible commotion of the waters. 
A considerable and sudden lifting of the bed of the sea would 
infallibly have caused the production of violent currents, com- 
petent to spread over the quiet precipitate of limestone, one or 
more coarse arenaceous or argillo-arenaceous strata. 

That the intervals of repose indicated by the limestones were, 
like those of the beds of coal, sometimes suddenly terminated by 
earthquake disturbances, strewing over the marine sediments 
ihe materials of the land, is manifest from the phenomena, though 
it is not less clear that the cessation of the periods of relative 
tranquillity, marked by very gradual subsidence, must in all cases, 
where the coal-beds are overlaid directly by marine limestones, 
have been efifected by simply a more rapid process of depression. 
Every superimposed limestone, without an intervening roof-slate 
or sandstone to separate it from the coal, affords, I conceive, a 
•conclusive proof of this increased rate of submergence. 

* Lyell'8 MementSj Boston edition, toI. ii, pp. 128, ViU 
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Perliaps it will be objected, that a merely accelerated subsi- 
dence, such as I have here supposed, if taken in conjunction with 
the hypothesis of a drifting of the laud materials by rivers, will 
satisfactorily explain all the facts which I have ascribed to the 
turbulent movement of the sea against the land during earth- 
quakes. 

But though it is highly probable, from the phenomena ot 
nearly every extensive coal-field, that rivers did carry into the 
])arts of the ocean and its estuaries, now drained and occupied 
by the coal strata, a considerable quantity of argillaceous deltal 
deposits, yet it is difficult to imagine how any moderately rapid 
subsidence, if unaccompanied by some 'paroxysmal movement^ 
could create a current energetic enough to uproot and float 
away nearly the whole of those vast forests, which evidently 
grew close to the site of each seam of coal, and to snap off to 
the stumps even the most colossal ti'ees. Xor is it easy to ex- 
plain why such a quiet submersion of the swampy forests did 
not result in the preservation of the trees in their original erect 
posture by the drifting around them of the supposed river sedi- 
ments. 

It is fair to infer, that so long a line of coast as we mu3t con* 
ceive bordered the Appalachian ocean, if we may judge from 
the great longitudinal extent of some of our coal-seams, was not 
destitute of rivers, and we are therefore constrained to admit 
that some amount of sedimentary matter must have entered the 
sea in that manner ; but at the same time, we have only to no- 
tice the striking deficiency of earthy matter in the numerouis. 
coal-beds, and in many of the strata of limestone, to be persuaded 
that the amount of material contributed to the coal-measures 
by fluviatile transport waa relatively inconsiderable. It may 
be fairly questioned, whether any sensible proportion of rivtr 
silt could spread itself to the distance of 150 or 200 miles sea- 
wards, over the great coal morasses of such a coast ; and yet we 
are compelled to assume this, if we deny the above paroxysmal 
theory. 

That the geological and geographical changes known to have 
been caused in modern times by earthquakes, entitle us to spec- 
ulate upon their agency in suddenly shifting the level of the 
low tracts once occupied by the marshes and swamps of the 
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coal-seams, must, I think, be conceded. Few geologists will 
deny the probability of frequent changes, in the carboniferous 
period, analogous to that which took place in the great plain 
at the mouth of the Indus in the year 1819, when "extensive 
flats bordering the Indus sank down, and, for many years after, 
vessels were forced through the boughs of the tamarisk trees, 
still standing erect."* 

Should the foregoing theory, based on the complicated stat- 
ical and dynamic phenomena of the Appalachian coal strata, 
be correct, then have we, in every stratum of the series, not 
merely a new picture of the physical geography of the region, 
but a clear legible record of the very Changes, gradual or tem- 
pestuous, of which each in its turn was the result. We unclasp, 
as it were, a whole volume of hydrographic charts, displaying, 
for a vast succession of epochs, the ever-changing relations of 
the land and waters. A wide tract of ancient coast is at one 
time occupied by the ocean, at another by an immense plain 
filled with green marshes and swamps, and at another by dry 
land clothed with a tangled forest. But we behold more than 
merely these several conditions of the surface : we perceive the 
very transitions themselves which revolutionized the geography ; 
we discern the ocean in the very act of encroaching on the land, 
forming extensive marshes where before the whole was solid 
shore ; we actually trace it in its gradual retreat, exposing its 
own marine sediments to form a fertile soil for vast savannahs, 
and again we see the entire region embracing the dry land, the 
marshes, and the sea, heaving and undulating in the billows of 
the irresistible earthquake, the ocean and the land contending 
for mastery in the tremendous conflict. 

If the Appalachian coal strata, whose history I have here en- 
deavored to interpret, exhibit truly the above-imagined condi- 
tions and events, we may consider the entire formation as con- 
stituting a stupendous tide-gauge, registering tlie lengthened 
ebbings and flowings of that ancient, sea, and the stormy agita- 
tions of its oscillating waters, as the epoch of its last greatest 
movement and final drainage drew near. 

Gradation of volatile matter in the Coal Beds. 

There prevails a very interesting law of gradation, in the 

* Lyell'b Klevients, vol. ii. p. 136. 
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quantity of volatile matter belonging to the coal, as we cross 
the Appalachian basins from the S.E. towards the N.W. The 
extraordinary extent of area over which this law obtains, and 
its intimate connection with corresponding gradations in the 
structural phenomena of the region, the description and theory 
of which have been given elsewhere by Professor W. B. Eogers 
and myself, seem to claim for it a place in the present general 
account of our coal-measures. The gradation may be thus 
briefly described : — Crossing the Appalachian coal-fields, IS.'W. 
from the great valley to the middle of the main or W. trough, 
by any section between the X.E. termination of the formation 
in Pennsylvania and thd latitude of Tennessee, we find, as the 
result of multiplied chemical analyses, a progressive increase 
in the proportion of the volatile matter, passing from a nearly 
total deficiency of it in the driest anthracites, to an ample abun- 
dance in the richest gaseous coals. The existence of this sin- 
gular law of transition was first ascertained by me in 1837, in 
which year I made mention of it in some public lectures. It 
was communicated to the Association of American Geologists, 
at their first annual meeting, in the spring of 1840 ; but I did 
not publish it in print until the following winter, when it was 
briefly alluded to in my Fifth Annual Report on the Geological 
Survey of Pennsylvania. Evidence of the existence of such a 
gradation in the coals of Western Virginia will be foimd in the 
annual reports of the Geological Survey of that State for the 
years 1839 and 1840. These historical references are here in- 
troduced, because the determination of the general fact was the 
result of many laborious analyses of our coals, made by my 
brother and myself, and because attempts have been made by 
others to establish a claim to the discovery. The lists of an- 
alyses contained in the Reports of the Surveys of Pennsylvania 
find Virginia, and similar data not yet published, show the 
following as the general proportion of the bituminous matter in 
the difterent belts of the formation, as we cross the region from 
S.E. to KW. 

First. In tlie most S.E. chain of basins the coal is, for the 
most part, a genuine anthracite, containin^^, however, some- 
times a small percentage of bitumen, and always a little gase- 
ous matter, chiefly hydrogen. The quantity of the volatile 
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onatter varies, according to geological locality, from about six 
to twelve or fourteen per cent. This first belt of basins em- 
braces all the anthracite coal-fields of Pennsylvania, the slightly 
bituminous ones of Broad Top on the Juniata, of Sleepy Creek, 
♦of the Little N'orth Mountain, of Catawba Creek, Tom's Creek, 
Strouble's Run, and Brushy Ridge, in Virginia. The coal of 
the Little North Mountain is, however, a true anthracite. All 
•of these coal-fields, and insulated patches of the formation, be- 
long to the most disturbed portions of the Appalachian chain, 
4ind they are associated with some of the boldest flexures and 
greatest dislocations of the whole region. The first or 8.E. 
anthracite basin of Pennsylvania {)resents innumerable sharp 
flexures and close plications, with inversion, of the strata. 

Secondly. In the next well-defined range of basins farther to- 
wards the N.W. — ^that, namely, of the Allegheny Mountain, 
4ind the general escarpment of which it is a part — ^the propor- 
tion of volatile matter varies usually from sixteen to twenty- 
two per cent., but is generally about eighteen or twenty j er 
•cent. This belt includes all the coal-fields situated immediately 
to the N.W. of the Allegheny Mountain in Pennsylvania, also 
the Potomac basin, in nearly the same line, and the coal-fields 
of the Little Sewell, and the E. side of the Big Sewell Moun- 
tain in Virginia. The position of this belt of the Coal-mea- 
sures is somewhat W. of the region of steep flexures of the 
strata, and beyond all the considerable dislocations, while it 
embraces a few very extensive, regular, and nearly symmetrical 
anticlinal axes of the flatter form, distinctive of their interme- 
diate position between the E. and W. 

Thirdly. The great Appalachian basin, with its subordinate 
troughs, forming the wide coal-field watered by the Ohio River 
and its tributaries, embraces a series of coal-beds, which are all 
distinguished, by a still larger amount of volatile matter. In 
crossing the breadth of this wide coal-field, we find a very ma- 
terial alteration in the character and composition of the coal. 
Along its E. side, or near the last considerable axis of the Appa- 
lachian chain, the amount of volatile matter is commonly from 
thirty to thirty-five per cent. Westward of this line, on the 
Monongahela River, both in Pennsylvania and Virginia, the 
proportion approaches to forty per cent. ; while still farther in 
18—11. 
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the same direction, or near the Ohio River, it ranges from lortjr 
to even fifty per cent., according to local circumstances. Iifc 
this most AVestera or main coal-field, the flexures of the strata 
are extremely gentle, and comparatively wide apart; but even 
hero we observe a beautiful progression in the amount of the 
bitumen, as wo recede from the very low axes which traverse 
the S. E. side of the great plain. What renders the fore^oin^ 
comparison of the several ranges of the coal-formation particu- 
larly exact and Batisfactory, is the circumstance that, in more 
than one instance, we are enabled to trace the very same coal- 
seam through its various degrees of bituminization, from aa 
almost true anthracite to a form in wliich it possesses a full pro- 
portion of volatile matter. Thus the great Pittsburg Bed, to 
take it as an example, contains on the Potomac, in some locali- 
ties, as little as 15.5 per cent. ; but near the Eastern margin of 
thegreatWesternbaein, asatBlairavillc, and again in Virginia^ 
it has about thirty-one i^er cent. ; and towards the middle o! 
the main basin at Pittsburg and on the Kenawha, as much as. 
&ftm forty to forty-three per cent. 

The cause of the different degrees of de-hituminization of 
the coals, in different parts of their range, I am disposed to at- 
tribute to the prodigious quantity of intensely-heated steam 
and gaseous matter emitted through the crust of the earth, b^ 
the almost infinite number of cracks and crevices which must 
have been produced during the undulation and permanent bend 
ing of the strata. All the phenomena of modem earthquakes 
and volcanoes warrant us in supposing that the elevation of our 
coal-rocks, if effected in the manner I have imagined, must 
have been accompanied by the escape of an immense amount 
of hot vapors, the chemical and thermal agency of which can- 
not be overlooked, upon any hypothesis of the rending and up- 
lifting of great mouiitain-tracts. It is easy to conceive that 
*•-- coal, throughout all the E. basins, if thus effectually steamed 
1 raised in temperature in every part of its mass, would dis- 
rge a greater or lees proportion of its bitumen and other 
utile constituents, as the strata were more or less frequently 
1 violantly undulated by earthquake action. It is also ob- 
U8 that the more Western beds, remoter from the region of 
ive movements, less crushed and fissured, and presenting a 
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greater resistance to permeation by the subterranean vapore, 
would, in virtue of their mere geographical position in the 
chain, be much less extensively de-bituminized. The striking 
fact that we nowhere, not even in the most dislocated and dis- 
turbed districts of the anthracite coal-field, find any traces of 
true igneous rocks, that, by their contiguity to the coal, could 
have caused the loss of its bitumen, is a circumstance in their 
geology which goes far to confirm the truth of the hypothesis. 
Precisely in proportion as the flexures of the strata diminish 
in our progress W., does the quantity of the bitumen in the 
coal augment ; but it is diflElcult to conceive how any such law 
of 'gradation could have been the result of a temperature trans- 
mitted by conduction from the general lava mass beneath the 
crust, for that would imply a corresponding increasing grada- 
tion in the thickness of the crust, advancing W. under the coal- 
fields ; whereas such an inference is in direct conflict with the 
fact of the general diminution W. of the Appalachian rocks, 
besides being inconsistent with all correct geothermal consid- 
erations, which forbid our imagining so unequal a conduction, 
to the surface, of the earth's interior temperature. 
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Absence of outcrops 199 

Alabama 2 

Albany, New York 13, 16 

Alder Run coal 51 

Alexander and Tyson, on Maryland coal 251 

Allegheny county ^ 3 

Allegheny mountain, east boundary of bituminous coal 2 

Allegheny mountain escarpment ; coal of X, 4 ; crest of XII 20 

Allegheny Mountain and Allegheny River coals 8 

Allegheny river 2 

Allegheny river series of coals, 8 ; Middle or Lower productive group, o 

Alternate elevation and subsidence of the sea bottom 265 

Amboy clay ; analyses 128, 129 

Amesville, Woodward township 14, 101 

Ammerman mine 202 

Analyses of ash of coals ; table 64 

Ancient land towards the east 250 

Anderson creek, 13 ; hill. 97, 111 

Anthony's coal mine, 181 ; Freeport limestone above it 182 

Anthracite basins part of the bituminous coal field 1, 62, 247 

Anticlinal axes, not continuous in direct lines 9, 102 

Anticlinal waves, erosion on 3 

Appalachian coal field 2 

Appalachian ocean covered the United States 248 

Area of the coal field originally greater 247 

Armagh valley 12, 14 

Armstrong county 3 

Ash in coal, small in proportion 258 

Ash in coal, table of analyses 64 

Ashbumer, C 4 

Askey's Hill, Snowshoe, 68 ; developments on it, 72 ; Askey's run 72 

Asphaitic coal 182 

Atchafalaya wood-raft 269 

Athens. 13 

Auroral formation. No. II 8 

Barren measures In the Fourth basin, 143 ; thickness 182 

Barrett Station clay l*j- 

Beaver countv 3 

Beaver Branch of Moshannon ; vertical section 26, 28 

Beaverton coal mine 37 

Beaumont (L. Elie de) on coal deposit 259 
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Beds A, 0, D', in First basin 54,53,56,57 

Bed A, in First basin, 24 ; at Osceola, 54 ; in First basin, 55 ; south-east 

of the Moshannon , 56 

Bed B, outcrop in First basin 21 

Bed C, on Beaver branch 56 

Bed D, outcrop, 21 ; on Shimmars run, at Derby colliery, &c 57 

Beech creek region, 11 ; ooal basin, 67 ; north fork 75 

Bellerophon in ooal measure limestones 252, 262 

Bell Drop, Clearfield county 13 

Bell and Kramer coal mine 114 

Bell's ooal mine 118, 1«2 

Benezette, vertical section of fire-clay 133, 135,220 

Benezette, (Winslow,) 132 

Bennett's branch valley, 7, 13, 16 ; branch in Elk oounty, 131 ; geology, 

132 ; vertical section, 136, 137 ; coals 140 

Bennington coals 79 

Ben's creek coals 79 

Binney on ooal deposit 969 

Birch Island run coals 84 

Big bed, south of New-Bethlehem 239 

Bigler station, Tyrone and Clearfield railroad 89 

Binney, (Mr.) F. R. S., on ooal structure 344 

Bituminous ooal measures of Pennsylvania If 2,09 

Blair, (D. U.) 104 

BUlrsville 15,16 

Black Lick creek, north and south branches 11, 12, 19 

Black shales of VIII 8 

Blandy, (John F. ) 239 

Bloom's run Ill 

Blossburg coal basin 2, 19 

Blue Ball station, 21; fire-clays, geology, analyses, statistics, uses, 120, 

121,122,226; clays— titanic acid in 122 

Boaks* (Geo. ) coal 79 

Bog ore on Bennett's branch, 132 ; near Caledonia 136 

Bolivar 15 

Boon mountain 189,208 

Bowers (A.) coal mine 185 

Bowman 267 

Bowman on coal deposit 26S 

Bradford oounty 2 

Brockway ville, 143, 210 ; vertical section at, 214, 219; north-east of 220 

Brooks (George) ooal mine 1S6 

Brookville ooal bed, Allegheny group, 8 ; Brook ville, 18, 143, 209 ; ver- 
tical section at 224,225,226 

Brookville region coals, size and character 227 

Broad Top semi bituminous ooal field, 1 ; limestone 24 

Brog^eart (Adolph) on coal deposit 260, 264 

Brown's (A.) coalmine 85,116,144,185,237 

Brown (D.) mine, lower coals 167 

Buckland, on ooal deposit 265 

Buffalo gas works, test for gas 203,206 
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Buffalo, as a market for ooal 206 

Buffalo, New York and Einiwrium railroad 206 

Biimside township i 75 

Bnrton-on-Trent, clay, England ; analysis. 129 

Sutler county 8 

Bovaird's iron ore and limestone 222, 22S 

•Cadent formation, No. VIII 8 

Caking coal 244 

-Calamites 23 

•Caledonia, vertical section, 138, 139 ; limestone 140 

Caldweirs (Dr.) limestone 10« 

'Calhoun (E.) coal mmo 217 

Calhoun ( W. J.) mine and section 217 

<^ambria county, 3,7, 13 ; geology 79 

'Cameron county 2 

"Campbell ooal mine 172 

'Canada, as a market for coal 206 

-Cannel coal at Red Bank 62, 243, 244 

Carbonate iron ore deposits. 188, 180 

fCarbonate of iron beds in coal measures , 249 

KTarll, (J. F.) second mountain sand 9 

*Carmalt's coal mine 178 

-Carrier A Wilson, ooal mine 158 

Carrier coal mine 190, 191 

Carrier's Mill coal mine 200 

'Carrier Station, oil boring 200 

'Carroll, Cambria county 12 

K}astleman*s river 10 

Catakill formation. No. IX and X 8 

Central land and miring oomi>any 149, 197 

Centre county coals in first basin, table of analyses. 62 

Centre Hill, on first sub-axis 86 

'Cemssite \ 99 

'Charcoal in coal beds * 266 

Chemung group. No. VIII 8, 12 

Cherry coal 944 

Chestnut ridge, anticlinal 12, 18, 15 

Chest creek, 12 ; township, Clearfield county 100 

'Clark's (Dr.) coal mine 218 

Clark mine 150 

'•Clarion county, 2, 181 ; river. 18 

Clarion coal bed, Allegheny group 8, 228 

Clarion iron ore, 117, 188, 207 ; sandstone 235 

Classification of coals 62 

Claasification of coal measure sediments 246 

Clay, (Amboy) analyses 128, 129 

'Clay veins in First basin coal fields 27 

•Clay horses in Pantali and M'Kee mines 177 

-Clay horse, sketch 200 

Clayton run 161 

••Clayville limestone, Freeport, and iron ore 183, 188,207 
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Clearfield county, 2,7 ; creek, 11, 110, 132 ; basin 1* 

Clearfield Coal Company's colliery 3* 

Clearfield county coals of First basin ; table of analyses 62. 

Clearfield county cokes ; table of analyses 61 

Clearfield creek, conglomerate, 88 ; bog ore 100 

Clearfield, vertical sections S9,9<> 

Clearfield, salt-well 94,9r» 

Clearfield, oolitic ore 98,99 

Clearfield county, north-west part of. Ill to 118 

Clearfield county, fire-clay 118 to 131 

Clearfield clays 94,98,124,125,126,127,128,236 

Clearfield basin, steam character of coals 20i> 

Clinton county 2 

Clinton group, No. V •. . . . & 

Coal basins, as numbered by J. T. Hodge* 10 

Coal beds approach and recede from each other 252 

Coal beds not delta but swamp deposits 24S 

Coal conglomerate, No. XII, described 248, 250^ 

Coals, divided into Upper and Lower productive 3, 4, 6, 7, 8 

Coal lump fouiMl in Conglomerate of XII, 27 ; in sandstone 262 

Coal measures of X, New River series , 4, 5 

Coal measures of VIII, Juniata river series 4 

Coal. Its destruction greater to the north and north-east ^ 

Coal outcrop back of Philipsburg 22 

Coal Hill, vertical section 53, 5S 

Coals south-east of the Moshannon 58 

Coals from Osceola to Morrisdale 59 

Coals of Third and Fourth basins Ifti 

Coking coal 344 

Cold stream, Clearfield county 53 

Collins coal mines 93 

Column of paleozoic formations 8 

Comparison of sections of First basin and Second basin 110 

Conomaugh Gap, near Blairsville 13, 15 

Conglomerate, No. XII, on First sub-axis, 21 ; at Karthaus, 80*; at Bene- 

asette, 133; at Caledonia 135, 136 

Conglomerate, No. XII, described 248,250' 

Confli&fS3'lii coal beds 266 

Connellsville 16* 

Conrad coal mine 174 

Contact of limestone and coal 262 

Cook, ( George H. ) 95, 1^ 

Cooper's coal mine, vertical section 105, 106,21.3 

Coudersport, Potter county. s 16, 17 

Cowan's coal mine 226 

Cowanesque 16- 

Cox (P.) coal mine 2^) 

Crawford county, 2 ; Crawford run 85- 

Crawford, (J.) mine, measures overlying 21<V 

Crawford, (S.) ilii 

Creek coal, Ueynoldsville ^ IHS- 
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CretaoeouB rocks 2 

Crinoidfi in limestone- 262 

Cross section of First basin 69 

Cross roils in coal basins ; , . 145 

Cumberland (Md.) coal basin, I ; limestone 24, 25 

Curwensville basin, vertical section 14, 95, 96, 97, 111 

Davenport's coal 2U 

Davis, (Morgan C.) 77 

Davis (G. W.) coal mine 102, lOS 

Debitaminization of coal beds 274 

Decatur coal mine, 87 ; colliery 48, 49 

Deemer's run to Fuller's mills ; geology 200 to 204 

Deep River iron ore between coal benches 264 

DeLormo's coal 159 

DeLuc on coal deposit 260, 264 

Delta deposits not tliose of coal, . .* « 259 

Dennison coal mine 216 

Derby colliery 46,47 

Derrick run Ill 

Diamond coll iery 33, 149, 151, 152, 153, 154, 20ft 

Direct contact of limestone and coal 262 

Ditty (Thomas) coal mine 236 

Dixon coal mine ; red hematite overlying 118, 193 

Dougherty's coals 211 

Doutilh's mills 166 

Drifting of plants into roof rocks 261 

Driftwood branch of tiinnemahouing ; coals 13, 132, 133, 206 

Du Bois station lOa 

Dunbar, Clearfield county ; vertical section 25 

Dunkirk, (Scotland) brick 126, 127 

Dinas clay, (England) analysis 129 

Earthquake undulations in coal era . . . « 267 

E^st branch of Sinnemahoning 13, 132 

East Broad Top railroad, tunnel in X 4 

fkistern Kentucky, lower coal valuable 4 

Ebensburg region U 

Elk or Boon's mountain, XI, XII, Ac, 16, 142, 144 ; coal 175 

Eilinger's (J.) flre-clay crop Ill 

Elmira, New York 1ft 

Emporium 1ft 

Enorini in C. M. limestones 252, 262 

English ftre-brlck, table of analyses, 129, 226 ; of crushing weights 131 

Enterprise colliery ; 38, 39 

Erie county 2 

Erosion of coal, 2 ; of coal beds, 261, 262 ; in Clearfield and Jefferson 

counties. 7 

Eureka colliery, Houtzdale 31,82 

Evergreen, Clearfield county 15 

Evergreen station, Bennett's Branch railroad 118, 19], 19ft 

Evergreen to Heynoldsville ; geology 196, 197 

Extent of coal area 247 



Kagen, (U. J.) 

Fairmount colller3', Clarion coal — lower coal, 230,231; gas CO 

bed and map, 233 ; oil-borinj, 229 ; limestone and ore 

Fall's creek mine, coals and o\erlylng measnrea. 

J'all'a creek ; vertical Bectlon 

FarrandBTille, and lU basin 

Farwell'a (J.) ore 

Faults in the Flrat baain 

Fayette county 

Ferrlforms ooal bed, Allegheny group, 8 ; limsstone 

Fifth axis on the Ohio and Allegheny rivers 

Fifth badn in JefTerson Sind Clarion oonntlea, described, IB ; 

centre and sliape, 238: Brookville, New Bethlehem baain. 

ofFreeport bedsln fifth baain; Bumnury; iron ores, 345; < 

on Bed Bank creek ., 

Final Report of 1858 

Fire-brioka, ossential qualiUns of ; 

Fireclaya, 111 ; tests qualitira, 130; compared 

Fire-clay on Semi Coiiglomorate 

Fire-clay at BenewHe 

F!re-clny floor of coal bocla 

First Survev of Ponnsylvanin , . 

Flnt anticlinal sub-axla in CI earilcld county 11,21,27,1 

First anticlinal axis, 12; on Clearfleld creek 

First and second axes coming together north-east 

Flr« and second axes In Elk county 

First or Fbillpsburg Snow Shoe basin, 10, 11,12; general dip 

2I,2a,S7: holds little limestone, 21; colheriea 

Fletcher fire-clay mine 

Fllok, (Mr.) 

Ford, (S, A.) 

Forest post office 

Foaril plants in roof-slates 

Fotirth axis 17, 142, 143, 144, 201. 

Foarth or Reynoldsrille, Fiinxatawney basin 10, 10, T 

Fourth or Reynoldsville gas coal basin 

Franklm colliery, fault 

Freeport, 28; ooalajratem 

Freeport gT«np In Brst baain and fifth, 243; in second basin 

fourth basin 151; on Elk run, ITS; at Glen Hope :. 

Freeport bed in fourth ba^a, aTerege 

Freeport limestone, Allegheny group 

Freeport sandstone, Allegheny group 

Frenchvilto 

Fretwick'a Eoyal Arsenal tests 

Froata' (W. H ) vertical section at; Iron ore 

Fuller's Hill, vertical section, 146; old mine 168,169 

Fuller's Mills, 202 ; coals, 203,204, 205 ; iron ore 307 

Galosha, (P.) Iron ore and coal 321,223 

General rise of the coal In flret basin 60 

Oenessee Forks, 10; river ^17 
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^Geographical range of ooal beds, great 253 

Geology of the tirst basiu, Clearfield oounty 20,21,22 

Oermania, 68; No. XII 76 

Ginter, (J. A.) 118 ; coal mine 186 

Glenboig clay, England 129 

Glen Hope, section at 104, 105, 100, 109, 110 

Godfrey Weaver, limestone, (Brady drop) 114 

Goff's coal mine, Caledonia 138, 139 

Gouzale*s ooal mine. Snow Shoe 72 

Goniatites in C. M. limestones 252,262 

Goes' Hill, 26; Goes' Ridge, 21 ; Goss, (Henry) 27 

Goss' (John) place, vertical section 53 

Gradations in thickening of Pittsburg limestone 25 

Graham township, Clearfield county ooal, sub-axis 51 

Grahamton 51 

Grass Flat run 85 

Great Bend 12 

Greene county, 3 ; Greensburg 17 

Graff (George) coal mine ,. 186 

Grouping of coal measures , 5 

Grover, Lieut., Boyal Engineers 128 

Geological Report of 1858 1,7 

Haggerty's ooal mine 101, IC4 

Hale's colUery 41,42 

Hamilton group. No. YIII, 8 ; ooal measuies 245 

Hamm's store 237 

Hard anthracite 62 

Harrisburg fire briek company 120, 121, 122 

Hawk (P.) ooal mine, 144, 171 ; Freeport bed in vicinity 172 

Hawkshaw on coal deposit 264, 267 

Hedgerly clay, England, analysis 129 

Heakendorn coal mine 84 

Hematite iron ore in shales 117, 118 

Henry (J.) mine 170 

Hicks' run 16, 1 83 

Hildreth on the coal beds of Ohio 263 

Hillis coal mine 160 

Hill's (A. M. ) coal mine 89 

Himes' coal mine. Clarion iron ore, limestone, and fire-clay, 230, 233. 
234,235. 

Hodge, (J. T.) 7, 12, 14,53,07 

Hog Shanty run, iron ore, vertical section 168, 207 

Holt's coal, 73; Holt's iron mine 74 

Holytown clay, England 129 

Homer 16 

Houtzdale Branch R. R., vertical section, geology about, ttc, 21,26,28, 
82, 33, 34, 60. 

Hoover mine, coal, coke, phosphoric acid in ooal 154, 155 

Hope fire-clay works 122, 123, 124 

Hopkins 109 

Horsebacks in coal, 147 ; in First basin coal bods 27 
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sin ooal measures. 2W 

arick 129 

seph) Clearfield areek, vertical seoUon 99 

lews of coal deposit 2W 

102 

sai 

P.) 167,182,197 

inty, 2 ! ooal in Tlilrd basin 82 

arion county 1ft 

■.) 103 

TalterB.) 82,83,96 

loals 79 

ay mine, 134, 135 ; msasurea overlying. 178 
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ity, 4 ; Jnniata river, Series of ooals, VIII 6,8 

1,14,110,132; basin, 67; vertical section SO 
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strict, geology of, 79 to S4 ; boring, 84 ; octcrops, 75 ; Ume- 
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Kroh*8 ooal xnine 165 

Kurtz (Dr.) ooal mine 178 

Kyle's ooal and limestone 210 

Kjlertown 14, 51, 85 

lAmbert's iron ore 100 

lAmlnse of a ooal bed 256 

Ijane»8 mills 220 

I/angdon's ooUiery v 41 

Latrobe 16 

Laurel Hill axis 12,67 

Laurel run oolliery, 45 ; ooke 46 

Lawrence oounty 3 

Lawrenoeville 16 

Lawsonham mills. i 18, 245 

Leasure run 235 

Leecbburg 18 

Ligbtner^s (J.) yertical section on Clearfield oreek 107, 108, 110 

Lightner^s bematite ore and limestone 107, 108 

Leo Lesquereux, on ooal structure 244 

Lesley, (J. P.) 4,7,64,56 

Xtosquerenx, on ooal 260 

Lettering of ooal beds 7 

Levant, formation No. IV 8 

Lewistown limestone. No. VIII 8 

ligonier Valley, 12, 14 ; basin 25 

Lilly's ooal region 72 

Limestone of No. II 8 

Limestone in contact witb coal 262 

Limestones in tbe Coal Measures, 248 ; tblcken westward 251 

Lindley A; Hutton's fossil flora of G. B 260 

Line of trouble in Fourth basin 156 

Lingle, (L. J.) 21 

Little Anderson creek 13 

Little Mosbannon creek 73 

Little Muddy run 110 

Little Toby creek 143,206,221 

Lock Haven 14 

Logan oolliery— thickness of upper bed 44, 4S 

liOgan, (Sir W. E.) on ooal 259,262 

London ooal mine ; geology of region 104, 195 

Lower coals, Reynoldsville 198, 199 

Lower Freeport ooal bed, Allegheny group, 8 ; south-east of Strouse 
mine, 164 ; east side of Fourth basin, 195 ; in the Fourth basin, 144, 

145, 146 ; on Red Bank creek 228 

Low Grade railroad, 15 ; tunnel 132 

liOwer Helderberg gjroup. No. VI 8 

Ix)wer middle, and tTpper Coal Measures 4 

Lower Productive coal measures, 3 ; limits of ooals 6,20 

Lowrie'n ooal mine 235 

Loss of volatile matter by the exposure of coal 65, 66 

Loyalhanna Gap, Youngstown, 12 ; above New Alexandria 15 
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Loy's ooai 80 

Lucas Hill, Snow Shoe ; 6S 

liuther's, (E.) coal mine, Madera 104, 114 

Luthersburg, 15, 16, 111 ; limestone ; vertical section 112 

Lycoming county, 2, 7 ; creek 12 

Lyell, (Sir Charles) on coal 2^,267 

Lycopodeacese in coal beds 22& 

Macrospores described 244 

Madera, Clearfield creek, vertical section, 101, 102, 103 ; boring 104 

Mahoning creek, 7, 17, 18, 117, 145, 183, 184, 245 ; vertical section, 246 ; sand- 
stone 8, 142, 182 

Mammatt, (Ed.) on the Ashby de la Zouch coal field 260 

Mansfield 13 

Mapleton Branch railroad, 21 ; colliery, coke analysis 43, 44 

Marsh vegetation of coal beds 238 

Martin Long coal 75 

Mason's coal mine 91 

Matinal formation. No. Ill 8 

M'Creath, (A. S.) tables of analyses 29,62,6& 

M'Creath's coal mine, 144 ; subdivision, horses < 162, 16S 

M*Cullough, (A.) coal mine ; ore underlying Ifl6, 187, 211,212 

M'Cullock on coal 280 

M'Oully's coal 102 

M'Glee's mills 150, 197 

M'Farland coal mine and ore , 187 

M'Kohu county 2, 18 

M' K ee's coal mine 176, 177 

M'Knight's coal mine 220 

M'Master's iron ore 76 

M'Kulty*s coal mine, 236 ; measures overlying 237 

Mead's run 136 

Mean's coal mine and measures overlying 181 

Measures exposed on Mahoning oreek 183 

Measures on river above Karthaus 94,85 

Mechanical structure of coal. « 255 

Medina sandstone. No. IV 8 

Mocker's coal mine 220 

Mercer county 2 

Meridial formation. No. VII, Oriskany 8 

Microspores described 244 

Middle Freoport coal bed, Allegheny group B 

Middle Freeport coal bed, on Elk run 17S 

Middle Barren measures, Monongahela group 8 

Middle run coal and ore 229,233 

Mill creek 143,206,226 

Mississippi river delta 2 

Mix run 161,162 

Mongold's coal mine 115 

Mon'fl coal mine 86 

Monongahela river, 2 ; coal series, 5, 8 ; city, 17 ; limestone 25 

Montgomery county, Virginia, lower coals valuable 4 
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Montrose 12 

Morris (J. B.) coal mine ; No. 1, 178; No. 2 180 

Morrisdale colliery, 49 ; fanlt, 50 ; coke 51 

Morrison ooal mines 227 

Moshannon creek waters, 21 ; river, 7 ; village vertical section 73 

Moshannon colliery 85, 36 

Mount Savage fire-brick, test 126, 127 

Muddy run 109, 110 

Mulholland's ooal 80 

Negro Mountain sub-axis 10 

New Alexandria, Westmoreland county 17 

New Betlilebem, IS, 23 ; vertical sections at and near 283, 238, 239 

New Castle clay, England 129 

New Moshannon ooal mine 87 

New Jersey clays 128, 129, 226 

New Red sandstone 2 

Now River series of coals 6,8 

New Salem, Fayette county 17 

Nowsome's (W.) fire-clay 225, 226 

Nicholsburg 17 

Nips in First Basin coal beds ; 27 

Nodular iron ore deposits 117, 118 

Nodular iron ore in ooal measures , 249 

Norris ooal mine 144, 167 

North*s ooal, Indiana county 188 

North limit of productive coal fields 2 

North of the Sandy Lick creek, in Fourth Basin 145 . 

Nova Scotia lower coals 3« 5 

Ooeanic nature of Coal Measure limestones 248 

Ohio, 2; Ohio river 2,3 

Ohio ComiMiny's coal mme 197 

Old Clark ooal mine 160 

Old Collins coal mines. 93 

Old Decatur coal mine 37 

Olive sandstone of No. VIII, Portage 8 

Olive shales of No. VIII, Chemung 8 

Oneida group, No. IV 8 

Oriskany sandstone, No. VII 8 

Osceola, Clearfield county, 21, 101, 110 ; vertical section 25 

Osborne's mills 192 

Outcrop edges of First Basin in Clearfield county 60 

Owen's, Clearflelil creek, 97 ; limestone and fire-clay 98 

Packersville Ill 

Paint creek 10 

Painter run 209 

FalfeoKoic system 1 

Pancoast station, 145 ; vertical section 196,208, 14$ 

Ftmooast's (Albert) coal mine 147, 149 

Pantairs coal mine 175, 176 

Patten*s (W.)ooal mine 218,214 

Patton and Hoover lands 90^ 
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Peak mouutain, Wythe oountj, Virginia, lower ooalB 

Partings in the ooal beds 

Pearsail'B (OoflTs) run limestone 139,140 

Pebbles of ooal in sandstone Sfl3 

Penn colliery, 28,29; fossil plants in roof slates 80 

Penn Drop, Clearfield county IS 

Penn run 13 

Pennant grit of England 9(& 

Pennsylvania, Geological Report of 1858 1,7 

Pent*, (A. Jr.) 112 

Perry county 4 

Perry ville 17 

Percy, (Dr.) of England 130 

Petriken ooal, Benezette, 133, 134 ; Caledonia 138 

Philadelphia and Erie railroad 208 

Philipsburg, 22, 60 ; bore-hole, 69 ; coal, 53 ; basin, to Snow Shoe 67 

Phillippi coal and iron mine 164 

Phosphoric acid in coal and ash, 65 ; tables 66 

Pierce, (Andrew) 186 

Pierce (S.) coal mine, iron underlying 187 

Pine creek, 13, 13, 16 ; glen 75,79 

Pine Glen (new) coal 79 

Pitch Pine run 151 

Pittf burg, 18 ; coal bed 5,8,142,182 

Pittsburg bed, wide range, 254 ; partings 257 

Plympton cli^, England 129 

Pofient formation, Ko. IX, 8 ; on Bennett's Branch 132 

Poole clay, England 129 

Portage group. No. VIII. 8 

Port Barret, Jefiferson county 17, 143, 205,224 

Postmeridian Formation, No. VIII 8 

Position of Hodge's Second Axis 18, 14 

Potsdam Sandstone formation No. 1 8 

PoUer county, 2 ; Fourth axis 17 

Potter's (J.) coal mine 1B5 

Powell's iron ore. 221 

Powelton, 21 ; colliery, 39,40; vertical section 41 

Prescott's coal mine 156 

Primal formation No. 1 8 

Primeridial formation No. VI 8 

Prior run 209 

Productive coal measures. 3 

Punxatawney, Jefferson county 15, 16, 17, 117, 142, 144, 146 

Punxatawney iron ore and limestone, 183, 188 ; oil-boring 182, 183 

Punxatawney, south-east of, 184, 185 ; region 207 

"Queen's Run coal basin 11,6/ 

Ralston, on Pine creek 12 

Rankine, (Prof.) 131 

Rattlesnake creek, vertical section, hill '214,215 

Recent rocks 2 

Red Bank Coal and Mining Company's mines and maps 239 
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Red Bank creek, 7, 18; property, iron ore 289 

Red Bauk, Lower Freeport ooal bed, cannel 240 

Red Bank, upper bed, " Oviel," middle bed 241,242 

Red hematite in the Ohio Coal Measures 118 

Red sandstone of formation No. IV ; of No. IX (Catskill) 8 

Red shales, and fossil iron ore of V (Clinton) ; of XI (Umbral) 8 

Redstone coal bed, Monongahela group 8 

Reed's ooal mine, 05, 96 ; outcrop 116 

Reese's coal mine 46 

Reitor's ooal mine , 81 

Reports of 1858, First Geological Survey 1,7 

Reynold's ( W.) ooal mine, 149, 157 ; Reynolds (T.); (D ) 154 

Reynoldsville, 16, 17, 117 ; coal, 146 ; basin, lower coals 189 to 207 

Reynoldsville, ooal in creek, 197 ; coals, table of analyses 205, 206 

Reynoldsville basin N.E. of Sandy Lick creek, 208 to 223 ; lower ccals, 

outlet and market, table of analyses 223 

Reynoldsville gas ooal basin, 118 ; map Plate VII 144 

Reynoldsville and Fuller's hill sections compared 199 

Reynoldsville to Carrier Station, geology of 199, 200 

Reynoldsville furnace sites, basin iron ores, 207,208; facilities for iron 

making 208 

Ridgway, on Clarion river 14, 17, 18 

Rinestine mine 202 

Ritchie's. Philadelphia and Erie railroad 14 

Roaring Ran Brook 122, 123 

Robertsvllle 16 

Rockdale, vertical section 211,012 

Rockton P. 13 

Rocky Bend mine, gas in coal 202, 203 

Rogers, (H. D.) 1. Memoir on ooal 247 

Rogers, (W. B.) 272 

Rogers' theory of the coal formation in detail 266 

Roof of coal described by Rogers. 260 

Roes Summit, section at 87, 88 

Rumbarger's ooal mine 118, 191 

Rumbarger village 190 

Ruth ooal mine 144, 180 

Salisbury-Berlin su1:>-basin 3, 10 

Salisbury and Nicholsburg, Artesian wells 17, 182 

Sandstone, No. I, (Potsdam) 8 

Sandstone as roof to coal 156 

Sandstones most massive and coarse towards the S.E 249 

Sandstones in the Coal Measures 248 

Sandy Lick creek and NTorth Fork 15, 117, 145, 208, 226 

Sandy Ridge, Centre county fire-clays 21,24, 119,120,226 

Scalent formatioji, No. V UX 8 

Scheldt's mine 171 

Scheme of the Coal Measures. 7 

Schoharie creek 17 

Schlimmer (G.) ooal mine ond iron ore 185 

Scrubgrass creek 246 

19— H. 
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Seoond anticlinal axis ; Hodge's short axes, 18, 115, 186 ; oentre. Ill 

Seoond bituminous ooal basin described 12, IS 

Second basin measures of difficult identificatioii. UJ 

Beoond ooal basin in Clearfield county 10,88 toM 

Second belt of bituminous coals S 

8ecrist*s coal mine, vertical section • ISB 

Section of rocks in First ooal basin described SS,24 

Sections at a distance Ax>m one another oompaied 101 

Section ou Plate VIII • 22S 

Seley coal mine ISO, 160, 161 

Semi-anthracite and semi-bituminous coals 68 

Serai Conglomerate, No. XII, 8 ; in Mercer and Crawford oonntieB, 2S ; 

on the Fourth anticlinal on Toby creek. 

Serai tx>uglomerate, thickness at Karthaus, 24; at Snow Shoe, 68; at i 

Blue Ball, 87; on Bennett's branch 182 

Serai conglomerate, changes in 14S 

Serai conglomerate, XII, on Sandy run creek, 224; on Red Bank oreek, 

285; in First basin, 243; in Fifth basin 248 

Serai conglomerate fire-clay 12 

Serai conglomerate, (see Conglomerate, No. XII.) 

Seven Mile run 78,75 

Sewickly coal bed, Monongahela group 8 

Sbaefer*s iron ore 117 

Shade creek 10 

Sharon group of ooal beds under the Conglomerate 6 

Sharp's ooal mine •../. 148,140,196,206 

Shaw's hill section 88 

Shaw's (H. H.) coalmine 88,80,90 

Shaw's (T.) coal mine 92 

Shoafer's mine, 164; rocks overlying 165 

Shenango river coal beds, (Sharon) 6 ; of XI 8 

Sherwood, (Andrew) 12 

Shimmers run coal mine 41, 87 

Shiesley's coal mine 158 

ShofTs (C. C.) outcrop 102,104 

Sigillaria 28,260 

Sinking of the Cutch in IndU 271 

Sinking of the Fourth basin to the south 145 

Hinnemahoning creek, Chemung rocks, (VIII) in its bed 18 

Six Mile run 202 

Sixth Iwwin 18 

Slab run 191 

Slates of the Hudson river formation. No. m 8 

Slate roof of ooal beds with drifted fossils 260 

Slippery rook section 244 

Small coal beds, cost of working 189 

Small's (Jacob) coalmine 86^87 

Smause's coal mine 171 

Sinethport 18 

Smioksburg 188 

Smith, (J. W.) 04 
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Smith's ore mine , 174 

Smith's ooal mine 177, 186 

Smith's (H.H.)ooal mine 218 

Smith's (W.) ooAl 213 

Smith's (H.) or)al and iron ore 222 

Snow Shoe, 14,110; geology of basin, 67; shai>e of busln, 68; limiis of 
basin, 68 ; centre of basin, 68 ; vertical section, 69 ; bed A, 69 ; bed B, 
^>70; general summary, 75; bed C, 70; bed D, 70; bed ]C, 71; trou- 
ble in beds, 72 ; character of coals, 78 ; statistics, 78 ; table of analyses, 
79; cokes, 71,79; iron ores, 76,77,78, limestone, 76; black band ore, 

77 ; one of XXI, 78 ; mining company, 72 ; coal hill, 69, 78 ; fossils 75 

Soldier Run coals. 159, 162, 207 

Somerset county, 8 , 7, 10 ; limestone 26 

S jiimerville, J.S 68 

South of Sandy Lick, in the Fourth basin 145 

South Wales ooal field 262 

Space's iron ore 236 

Bp&acer ooal mine 166 

Splegeleisen 99 

Splint ooal 244 

Sprague's ooal mine 16]| 162 

Stfttistios of First basin steam coal '. 61 

St. Charles Furnace coal mines. 237 

Steam raising power of coal, Johnson's ( W. R.) table 65 

Steam the agent for producing anthracite 274 

Stock, ( Capt. J . M. ) 2C 

Steiner's 22 

Stems of trees and sandstone 261 

Steven's coal mine 220 

Stevenson, (J. J.) 17 

Stewart's (J. J.) coal mine 215,216 

Stigmaria 287 

Stigmaria ficoides 259 

Stirling, seotion, 84 ; coals 36 

St. Mary's. 17 

Stone creek 92 

Stoneville 100 

Stonebiidge eJAy, England, analysis 129 

Stony creek 10 

Htraighthoof mine, 144 ; outcrop X. W. of Pantai mine 176 

Strouse coal mine, 144,163; troubleln < 168 

Structure of coal internally 266 

Stump oreek 116 

8ub-«utiolinal axis of First ooal basin, in Indiana and Clearfield eonn- 

tles. 12,ltf 

Sub-axis in Second basin (Ligonier) 15 

Sub-axis in the Fourth basin ,« 17,14S 

Sub-division into five coal basins 9 

Sub division of the Fourth basin 144,146 

Subsidence of sea bottom in the coal age 285,201^ 

Sudden running out of a ooal bed 2S 
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Sudden change in coal 148, 149 

Sugar Camp hill, 75 ; run 116 

8ulli van county 3 

Sulphur in coal, condition of the 65 

Summary of thickness of ooal beds in First basin 57, 58, 59 

Summary of Clearfield coals W 

Summit Tunnel Low Grade railroad 141 

Surgent formation, No. V. 8 

Susquehanna river, 2 ; West Branch, 7, 11 ; North Branch, 12, 13 ; Drift- 
wood Branch 139 

Syphrit ooal mine 166, 167 

Tangascootac coal and basin 11,67 

Templeton 184 

^erehratula in coal measure limestone 253,282 

Tertiary rocks 2 

Theory of coal deposit held by Prof. H. D. Rogers 2«4 

lliickness of the Barren measures 144 

Thickness of Lower Productive measures to the west 144 

Thickness of coal beds nearly uniform 255 

Third, or Luthersburg-Bennett's Branch basin, 10 ; In Elk county. . 131 to 141 
Third basin, in Clearfield and Jefferson, 15 ; in Fayette and Westmore- 
land, 15 ; genera] geography 16 

Third basin and Third anticlinal axis, described 15, 16 

Third anticlinal, points for study 15, 16, 142, 144, 169, 208, 229 

Third axis, straightness for lon^ distances L**, 16 

Tliird axis of Clearfield the Fourth of north-east region 16 

Third and Fourth axis, en echelon 142 

Third axis in Elk, Potter and Tioga counlies 16 

Thompson coal mine 242 

Tliomas (J.) coal mine 172, 178 

Three runs, Karthaus 84 

Tioga oou-nty, 2, 13 ; river 2, 16 

Tionesta ooal series, wrongly named 8,9 

Tionesta and Sharon groups the same 9 

Tionesta group in Elk and M'Kean counties 8 

Transportation of ocean sediments 351 

Trenton clay analyzed 128, i29 

Trenton limestone No. II 8 

Troubles in coal beds 27 

Trout run, Clearfield county, 16, 53, 133, 163; coals, 165, 166; region ... 207 

Troutville, 16 ; iron ore, 113 ; vertical section 115 

?rroy, vertical sections 227, 228 

Truby coal mine 227 

Turkey Foot in Johnstown basin 10 

Turner^s run, vertical sections 100 

Two Lick creek 18 

Tyler's coal mine, 140 ; vertical section, 141 ; ooal west of 141 

lyrone limestone. No. VI 8 

Tyrone and Clearfield railroad 21 

Tyson and Alexander of Maryland 251 

Uplinger ooal mine 144 
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Cmbral Formation, No. XI, 8; iron ore on Bennett's Branch, 136; on 

Sandy lick oreek 224 

TJnionville 16 

Upper Barren measures, Monongahela groap 8 

Upper Freeport coal bed, Allegheny group s 

Upper Freeport bed, east side Fourth Basin 19o 

Upper Helderburg group, No. VIII , 8 

Upper production coal measures, 8 ; limits 6 

Upper Mosbannon yertical sections 26 

U^es bf First Basin steam coal 61 

Utahvllle 102,110 

Variations in Lower Freeport coal bed 167 

Varieties of coal measures , 248 

Vegetation of the coal em 258 

Venango county 2 

Vergent Formation No. VIII 8 

Vertical sections inserted in the text ^ 18, 19, 20 

Vortical section, Jettering of the coal beds 19 

Vertical sections, Snow Shoe.uid Moshannon compared 10 

Vertical sections to be fully compared in next report 19 

Vertical sections always in descending order 19 

Vertical sections of Snow Shoe and Karthaus compared 2P 

Vertical section of millstone grit to Mahoning sandstone, A to E 20 

Vertical section of Upper and Lower Freeport coals, D and E 20 

Vespertine formation. No. X, 8 ; fossil fish, 136 ; fossil shells, 136 ; lime- 
stone 135, 136 

Vespertine nodular iron ore, Bennett's branch. No. X, 136 ; on Sandy 

Lick oreek, described 224 

Viaduct sub-axis described 11, 14,79 

Vince's coal mine 220 

Virginia lower coals 23 

Volatile matter in coal, gradation from anthracite to bituminous 272 

Wachob's coal min6 ; 169 

Walker's (M, ) coal 101 

Wal ker's ( A. ) coal 102 

Wallaceton iire-clay 87, 122 

Walling and Gray's atlas 3 

Warner's run, 136 ; coal mine, Caledonia 138, 139 

Warren county 2 

Warrentown 17 

Was the coal field an estuary or a seashore ? 253 

Washington county S, 18 

Washington and Indiana counties , 16 

Waynesburg coal bed, Monongahela group 8, 17 

Weaver's coal. Bell township 115 

Weaver coal mine and overla3ing measure 173, 174 

Webster colliery 33 

WeJlsboro', Tioga county 13, 16 

Werner's views on coal deposition 264 

West Li berty 1 90 

Westmoreland oounty, 8 ; gas coal 206 
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West run 21» 

West Virginia lower ooals ysluable 4 

Wheeling limestone 25 

White's iron ore, Ii^diana county « 188- 

White sandstone of IV, Vll, X 8 

Whiteside's ooal 102 

Whitesel, (William) 1«7 

Wide range of the ooal beds 2S4 

Width of First ooal basin, 2 ; lower beds «> 

Width of Seoond ooal basin, 14, 15 ; Third, 15; basin of upper ooals * 69 

Wilkin's ooal mine 287 

Williams' Grove ooal W 

Williams' ooal mine 55, 56 

Wiliiamson ran, tliickness and oharaeter of coals 55 

Wilson's run 187,188 

Wingert coal mine 177 

Wolfe's ooal mine 17 

Wolf coal mine 186 

Woodland fire-clay, 123 ; north of station, 124 ; geology, 125; test, 126,127,226 

Wortley clay Eng. analysis. 129 

Wyoming county *. 2 

X on Sandy Lick creek MS, 205 

XI on Sandy Uck creok, 143; thinned : 205 

Yellow creek , IS 

Yeager's iron ore 76 

Yottghiogheny Oap, Conneilsvllle, 12 ; Third axis is, 15; limestone. ... 25 

Young, (G. A.) 183,183,201 

Youngstown 16 

Youngwomanstown 14 

Zeltler's ooal mine ^ 170 
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APPENDIX TO F PLATT'S REPORT OF PE 
1874. 



Levels, above tide, of points on ike " 'J}/rone and C 
road" in Clearfield county. 

3,031 Emigh's Summit. 1,737 RosHS Sammlt. 

t,897 HnnAy Riilge. 1,413 Woodland Humn 

1,7S4 Powelton, 1,12(1 Clearfield Creek 

1,471 Osooola, 1,089 Clearfield. 

1,443 Dunbar. 1,111 Susquehanna Br 

1,411 PhilipaburB, 1,|-J7 CHrwInaville. 

1,728 TuruBr's .Summit. 1,179 Bridgeport. 

1 5t3 Blue Ball : 24th mile post. 

1,87.'> Wallaoetownt 27th mils post. 

1.056 Blgler: 30tb nilie poet. 



Levels, above tide, of stations on the Bennet Branch 
Iha AUeghen;/ Valley Railroad. 

7SS,OS4 Philadelphia and Erie Railroad Junction. 

848,195 Mix Run i^Ution. 1,300,650 Puller'n Mill 

880,000 Miller'n Station. 1,272,812 To wa Mill Hxa 

897,820 Dent'B Run Sutlon. 1,255,830 fioosoneck Hfc 

938,480 Enz SUtion. 1,239,940 Bell's Mills. 

949,000 Grant Station. 1,234,829 (Jnrriaon and 

973,000 Mount PleaiunC Station. 1,209.430 Brnokeville 8 

993,000 Devil's Elbow Station. 1,199,000 Nicholson's M 

1,014,000 Bonezetto Station. l,lH9,.'iM0 Puckerty Poll 

1,121 680 Caledonia Tunnel (350' E.) 1,101,000 Troy Station. 

1,134,000 Caledonia Tunnel (370' W.) 1,130,710 lleathvliie. 

l,lS3,400Slabtown Dam. 1,083,020 Maysville. 

1,439,930 Summit Tunnel, (east end.) 1,000,500 Millvillo. 

1,436,610 Summit Tunnel, (west end.) 1,003,000 Indian town F 

1,374,110 Evergreen Water StaUon, 1,054,000 New Belhleh. 

1,361,000 Magliae'B. 1,024,500 AnthoiiyaNei 

1,350,960 ReynoidBville. 893,000 Lawsonham. 

1,S3S,000 Fiindlble's. 824,700 Main line lu 



tide, of varioua mines in ClearUdd conn 
in this report. 



Mine. 


1,515 DecatDT Mine. 


1,631 Map 


e. 


1,494 Clearfleld Co.'a Mine 


l,44:iDea( 


Ine. 


1,443 8. W. Oooeola Dam. 


1.476 Mor 


[Ine. 


1,618 Logan Bank. 


1,439 Bell 


I Mine. 


1,584 End of .Nfapleton Br. 




D Mine. 


Railroad. 





ft'rfe, of various mines in Jefferson coun 
in this report. 



Mine. 


1,294 Monis'B (J. B.) Mine, eaat 


Mine. 


1,364 Jone'a Mine. 


d Wilaon-B Mine. 


1,688 Pantalt'a Mine. 


Ine.' 


1,498 M'Kee's Mine. 


Mine. 


1,486 Smith's Mine. 


;'a Mine. 


1,451 Wengert's Mine. 


Mine. 


1,652 HUlea'a Mine. 


> Mine. 


1,809 Tliomaa'a (S.) Mine. 


molds' Mine. 


1,380 Weaver'a (Christian) MlUA. 


Jbsrp'B Mine. 


1,878 Conrad's Mine. 


line. 


1,570 Moan's (Thomas) Mine. 


)r'B Mine. 


1,571 Bath's Mine. 


)r'a Mine. 


1,561 Anthony's Mine. 


iMlne. 


1,603 StBwart'B Mine. 


Mine. 


1,560 Coi'B (P.) Mine. 


Wne. 


1,679 Crawfbrd'B (S.) Mine. 


Uin«. 


1,990 Dougherty's Lower Mine. 


ine. 


1,701 Dongherty'a Upper IBne. 


Une. 


1,636 Smith's (A. H.) Mine 


Une. 


1,934 Stewart's (J. J.) Mine. 


>Mlns. 




line. 


1,660 Meeltar'B Mine. 


?.) Mln». 




Mine. 


1,524 Frost's Mine. 




1,084 M'Donald's (R.) Mine. 


r. B.) Mine, <wert.) 


1,622 M'Donald's (H.) Mine. 



ville. 1,666 Hoclcdals. 

boning creek, modth 1,647 Rookdsle. 

1,209 PnnxsatamMr. 
rUle SUUoo. tUilnwd 
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